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THE CONNECTICUT HIGHWAY 
TRANSPORTATION SURVEY 


ONNECTICUT was one of the first States 
in the Union to recognize the necessity 
for active participation by the State 

government in the improvement of the main 
highways. Its highway department was cre- 
ated in 1895, just four years after the establish- 
ment of the first State highway department, in 
New Jersey. 

As in many of the other States, the early 
participation, based upon the State-aid prin- 
ciple, was limited to financial and engineering 
assistance rendered to the towns on construc- 
tion projects proposed by the towns and carried 
on under the immediate direction of the town 
officials. — 

Also, in common with the experience of other 
States, it was soon discovered that the need for 
a continuous and correlated improvement of 
the more important highways required for its 
fulfillment a greater degree of State initiative 
and control, and the State responded to this 
responsibility as quickly as it was recognized. 
As it had been one of the first to adopt the 
principle of State aid, so also it became one of 
the first to establish a definite system of con- 
nected trunk-line highways for construction 
and maintenance under the complete control of 





the State highway department. This was in 
1913, and the towns have since been relieved 
of all responsibility for the roads then desig- 
nated which with subsequent additions con- 
stituted, in 1923, a system of 1,566 miles. 

Coincidently with this extension of State 
authority over the trunk-line highways, an 
increasing degree of control over the initiation 
and construction of the State-aid roads has 
also been taken over by the highway depart- 
ment, and recently the maintenance of such 
roads has been placed under the State. Con- 
sequently there is now little to distinguish the 
State-aid roads from the trunk-line highways 
with respect to the State’s participation in 
their improvement, except that a portion of 
the cost of constructing the former is still paid 
by the local government units; and many 
miles of roads built under the State-aid plan 
have, in fact, been merged into the trunk-line 
system. 

The activities of the highway department 
since its creation in 1895 are best considered as 
pertaining to two periods; the first or pioneer- 
ing period extending from 1895 to 1912, and 
the second, or period of modern development, 
from 1913 to the present time. In the main, 
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the period of this report terminates at the end 
of the fiscal year, June 30, 1923, although 
statistics of a later date are occasionally in- 
cluded. Throughout the first period the vehi- 
cles using the highways were largely horse- 
drawn, and the location, alignment, grades, 
and surfaces of the highways constructed were 
determined by the needs of such traffic. The 
second period has been marked by a great in- 
crease in the motor-vehicle traffic and par- 
ticularly by the development of motor-truck 
traffic, the result of which has been to impose 
requirements of design which can not eco- 
nomically be met by the types of roads built 
during the earlier period. 

At the beginning of the latter period less 
than 6 miles of the State roads were improved 
with the more modern types of surfacing. The 
aggregate length of the improved roads was 
924 miles, and of this mileage 272 miles was 
merely graded, the balance, with the exception 
of the 6 miles referred to, being surfaced with 
macadam or gravel. 

By 1923 the length of the improved roads 
had grown to 1,780 miles, an increase of nearly 
100 per cent, and the amount of improvement 
better than macadam had increased to more 
than 480 miles. This improvement has been 
made in the face of a constantly increasing 
traffic. The old roads have been widened and 
strengthened, maintained to the limit of their 
serviceable life, and replaced as rapidly as 
possible with more adequate surfaces. The 
earlier investment has been salvaged to the 
fullest degree possible, and there are few, if 
any, instances in which it appears that the 
type of road constructed has been superior to 
the need. On the contrary it may be said that 
an effort has been made to prolong the service 
of the old roads beyond their economic life with 
consequent heavy expense. Yet the limited 
funds at the disposal of the department at all 
times have doubtless permitted no other course. 
The same limitation is responsible for the fact 
that there remain on some of the most impor- 
tant roads sections of considerable length in the 
aggregate which are entirely inadequate for the 
present traffic. 

The fact that the work of improvement was 
begun during the days of horse-drawn traffic 
perhaps accounts in large measure for the 


crooked alignment of many of the roads, 
though the inadequacy of the revenue, espe- 
cially during the earlier years, may also have 
contributed to this condition. But, whatever 
the cause, it is apparent that the modern fast- 
moving traffic will necessitate radical changes 
in the alignment of many of the roads; and the 
expense of such changes will now be much 
greater than it would have been formerly. 

As a result of the imposition of the gasoline 
tax in 1921, and the increase in license fees in 
the same year, the revenues obtained from those 
sources now constitute a fund sufficient to cover 
more than 70 per cent of the current gross 
highway expenditure of the State and over 
90 per cent of the net expenditure after deduc- 
tion of the refunds paid by the towns. 
are few States in which the tax payment per 
vehicle is as great and few, therefore, in which 
the motor vehicle owners may more justly lay 
claim to adequate highway service. 

To supply such service the highway commis- 
sioner estimates that it will be necessary to 
rebuild nearly 1,300 miles of the State system 
by 1930. As only 563 miles have been recon- 
structed during the entire period since 1913, it 
is evident that the State highway budget must 
be greatly increased to do the work planned. 

The State is now confronted with a situation 
in which it is necessary to augment the funds at 
its disposal in order to provide for essential 
reconstruction of existing roads, and it is a 
question whether they can be further increased 
without encountering serious resistance. Cer- 
tainly the motorists can not be counted upon to 
raise more than a small portion of the additional 
funds required. Yet, unless funds are made 
available from some source to complete the 
program outlined by the highway commis- 


sioner, the maintenance of the existing roads 


will quickly become an even greater burden. 

Anticipating the need for such a program of 
reconstruction and development, and realizing 
the necessity of having as a basis for the plan 
accurate data with respect to the traffic on 
the various sections of the State highway 
system, the highway commissioner entered 
into an agreement with the United States 
Bureau of Public Roads to conduct coopera- 
tively with that bureau a survey of transpor- 
tation on roads of the State. 
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INTRODUCTION ii 


The results of the survey show that the most 
important highways in the State, listed in the 
order of the amount of highway service ren- 
dered, are as follows: (1) The Boston Post 
Road, from the New York line through 
Bridgeport, Meriden, Hartford, and Thomp- 
sonville to the Massachusetts line; (2) the 
route from Bridgeport to Thomaston; (3) the 


quate surfacing on the most heavily traveled 
highways in the State. 

The amount of traffic observed on the various 
roads during the survey has been used as the 
basis for an estimate of the traffic on the same 
roads in 1930, applying for this purpose, the 
relation observed in other States between the 
increase in traffic and in the ratio of population 





Tur Boston Post Roap Betrweren New York AND MassacuusetTts Lines 1s THE Most ImMporTANT 
HiGHWAY IN THE STATE 


Shore Road from New Haven to Westerly; 
(4) the route from New London to Putnam; 
(5) the road from Hartford through Farming- 
ton, and Plainville to Thomaston; (6) the 
route from Hartford to New Britain and Plain- 
ville; (7) the New Haven-Waterbury road. 
The supreme importance of these roads has 
been established by an actual count of the 
traffic on all roads of the State system, which 
also indicates the relative importance of the 
other roads constituting the system. 

It is brought out clearly by the survey that 
the roads selected in 1915 (fig. 4) to constitute 
the trunk-line system are, practically without 
exception, the most important roads of the 
State as traffic carriers. But the improvement 
of these roads up to this time has not been 
entirely consistent with the traffic they carry. 
There are sections of gravel and other inade- 


to motor vehicle registration. In 1924 there 
were 6.92 persons in the State for each regis- 
tered motor vehicle. Extending the past 
trend of this ratio to 1930 it is estimated that 
there will then be 3.25 persons per vehicle and 
on this basis the registration of 1930 is esti- 
mated at 513,000 motor vehicles, a registration 
more than twice as great as that of 1924. As 
motor vehicle traffic has been found to be 
practically in direct proportion to the motor 
vehicle registration, it may therefore be as- 
sumed that the traffic of 1930 will be at least 
twice as great as that of 1924. This estimate 
may be taken as a reliable guide in the planning 
of the highway program for the next five years. 

On the basis of the traffic observed during the 
course of the survey, it is estimated that the 
1,114 miles of improved highways on the trunk- 
line system in 1923 provided highway service 


8 


for a traffic approximating 414,000,000 vehicle- 
miles, of which 59,700,000 were truck-miles and 
354,300,000 were passenger-car-miles. The 
value of the highway service rendered to this 
traffic is conservatively estimated at $5,- 
334,000, which is equivalent to 23 per cent of 
the replacement value of the improved sec- 
tions of the trunk-line system. It therefore 
appears that the highway service rendered 
by these roads is of sufficient value to pay for 
them in a little over four years. 
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is shown that a considerable part of the total 
package-freight movement between origins and 
destinations in Connecticut less than 50 miles 
apart is transported over the highways. As 
distance between origin and destination in- 
creases, the motor-truck transportation be- 
comes of less importance. Regular and rapid 
transportation service between wholesale dis- 
tribution points and the retail markets has 
made possible a regular supply of perishable 





foodstuffs in these markets and thus increased 





INFORMATION OBTAINED FROM THE SuRVEY INCLUDES ComMPpLeTE Data With REGARD TO THE TRAFFIC ON 
THE HIGHWAYS 


Other information obtained from the survey 
includes data with regard to the character of the 
traffic on the highways; the relative proportions 
of passenger-vehicle and motor-truck traffic; 
the classification of the motor trucks on the 
basis of capacity; and thelength of haul by truck, 
on the basis of which it is determined that truck 
haulage is in the main a short-haul operation. 
The intensive study of motor-truck loading 
practices, based upon the actual weighing of 


thousands of trucks, should serve as a sound 


basis for the regulation of these vehicles to pro- 
tect the roads and minimize the cost of repair. 

The importance of the motor-truck traffic 
and of the highway service rendered to that 
traffic is clearly apparent from the survey. It 





the effective demand for such commodities. 
It has also enabled the retailer to do business 
with a smaller stock of goods, reducing thereby 
the necessary capital investment. 

The transportation survey was conducted 
under the general supervision of Thomas H. 
MacDonald, chief of the Bureau of Public 
Roads, and John A. MacDonald, highway com- 
missioner of Connecticut. J. Gordon McKay, 
chief of the division of highway transport and 
economics, and A. B. Fletcher, consulting high- 
way engineer of the Bureau of Public Roads, 
directed the work of the survey with the advice 
and assistance of George E. Hamlin, super- 
intendent of maintenance, Connecticut High- 
way Department. } 


THE DEVELOPMENT OF STATE CONTROL OF HIGHWAYS 


SIN the other Colonial States the records 
A of early highways in Connecticut are 
very meager, but not long after the 
settlement of the colony there were well- 
defined routes of travel connecting Boston and 
Springfield in Massachusetts with New Lon- 
don, New Haven, and Hartford in Connecticut. 
Later many roads were built to connect with 
other smaller settlements as they developed. 

At first the selectmen of the towns! had 
entire control of the roads. Later the county 
commissioners were given authority to order 
repairs to be made at the expense of the town 
if the town neglected or refused to maintain its 
roads properly. But with this exception the 
selectmen managed the roads alone until the 
beginning of what has been called the ‘turn- 
pike era,” and, as in other parts of the country, 
no substantial improvement was made until the 
beginning of that “era.” 

The general assembly of the State began to 
issue franchises to turnpike companies about 
1795, and from that time until 1853 some 121 
franchises covering approximately 1,740 miles 
of road were issued. Most of the turnpikes 
so authorized were built, and they were almost 
wholly under the control of the turnpike com- 
panies which built them. The companies 
made such repairs as were made and levied 
tolls upon the users as the means of obtaining 
the necessary revenues. It is an interesting 
fact that the mileage of these turnpikes 
authorized between 1795 and 1853 was very 
nearly the same as the total mileage of the 
State highway system in 1923, and that many 
of the present Connecticut trunk lines are 
not only in the same general location but 
occupy the identical rights-of-way upon which 
the old turnpikes were built. 





1 The word ‘‘town,’”’ as used in this report, refers to the political unit of 
the State which is somewhat similar in size to the township of other 
States, but differs from the township in that it is an incorporated unit. 
The whole area of Connecticut is composed of cities, boroughs, and 
towns. In 1925 there were 13 cities and 1 borough the boundaries of 
which were coincident with town lines. In each of these political sub- 
divisions, however, there is a dual government. In each case there is a 
board of selectmen, whose duties are of a relatively minor nature. In 
addition to these boroughs and cities, there were 20 boroughs and 8 cities 
within the borders of 33 of the towns, which were really more or less inde- 
pendent incorporated communities. In this report, however, the word 
“town” includes cities and boroughs. In 1923 there were 168 separate 
areas commonly referred to either as cities or as towns and so designated 
on the maps of the State. 





It was not long before it came to be generally 
recognized that the turnpikes were not profit- 
able investments to the companies, and as it 
was notorious that repairs were being seriously 
neglected, provision was. made by law in 1844 
to permit the selectmen to make the needed 
repairs at the expense of the companies. This 
was followed in 1854 by the passage of a law 
which provided that the companies could turn 
back the roads to the towns, and as the turn- 
pikes became town roads the selectmen again 
took charge of them. Thereafter, except in 
instances where the town placed the control 
of its highways under a superintendent of 
streets or highway commissioner, a course 


rather generally adopted in the large towns, 


the selectmen had almost exclusive control of 
the highways until 1895 when the State high- 
way development began. 

Thus the management of the Connecticut 
roads was almost wholly decentralized from 
the beginning until 1895, when a general 
improvement of the roads of the State being 
demanded, no way was found to bring it 
about except by a central State agency to 
manage the main-road improvement, working 
with State funds allotted to the towns in the 
form of State aid. Connecticut was one of 
the earliest of the States to see the merit of 
such a plan. 

State-aid and trunk-line highways.—The first 
act by which the State undertook to partici- 
pate in the improvement of highways was 
approved by the governor July 3, 1895. 

A State highway commission of three mem- 
bers was then created to administer a scheme 
for the granting of State aid to the towns. 
To initiate the proceedings, a town meeting 
was required to appropriate money for the 
town’s share of the cost of the work which 
the law fixed at one-third of the total cost. 
The county in which the town was located was 
also required to pay one-third of the cost and 
the State the remaining third. 

The commissioners required a request or 
petition from the selectmen to the State high- 
way commission embodying “a full descrip- 
tion of the road to be improved, giving the 
location, the town and county, and the kind 
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of road desired, also the distance in feet or 
miles, naming the point from starting and 
also where you intend to stop.” A survey of 
the road and specifications were required to 
accompany the request. 

The State’s share in the venture was not to 
exceed $75,000 per annum. 

This plan was changed by the general 
assembly in 1897 when, by an act repealing the 
statute of 1895, it created a single highway 
commissioner in lieu of the board of three 
members. The new law eliminated all county 
participation in the cost of the State-aid roads 
and provided that the towns and the State 
should each pay one-half of the cost. 





AN ATTRACTIVE SECTION OF TRUNK-LINE H1IGHWAY 
.Near Danspury 


The term “public road” was defined “to 
mean and include only the main highways 
leading from one town to another’’; the State’s 
share was limited to a total of $100,000 per 
annum; and not more than $3,000 could be 
expended in “‘any one town in any one year.” 

The selectmen of a town after authority 
from the town meeting, and with the State 
highway commissioner, were to select the 
highway or portion thereof to be improved and 
to cause the necessary surveys to be made and 
the specifications prepared. The specifications 
were to be submitted to the highway com- 
missioner and if he approved of them the 
selectmen were to advertise for bids for the 
work. They were, however, given the option 
to do the work themselves if they submitted a 
bid to the highway commissioner previously 
to the public opening and he found that 
theirs was the lowest received. 
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Under the new law the selectmen were 
required to inspect the work done under the 
contracts let; to require conformity to the con- 
tracts and specifications; and to file with the 
highway commissioner, on the completion of 
the work, a certificate, under oath, “‘ that all 
the plans have been completed according to 
the contract.” 

In 1899, a report was made by a special com- 
mittee of nine appointed by the general assem- 
bly of 1897 to investigate the subject of State 
road improvements. Among other statements 
and recommendations the committee said: 

We believe that the general welfare will be promoted 
by a complete system of improved, intertown high- 
ways and that the benefit to the people of these 
wealthier towns, upon whom will fall the larger part 
of the cost thereof, will recompense them for the outlay. 

We likewise believe that with the great advantages 
of good over poor roads, which are so apparent as to 
need no mention, it will be a matter of economy in the 
smaller towns to pay a small portion of the cost of 
good road construction rather than to continue the 
present system of maintaining what at best are in 
many cases indifferent, if not absolutely poor highways. 

The committee also recommended that the 
State highway commissioner be instructed to 
inspect all highways built in part with money 
furnished by the State and*that after notifi- 
cation by him as to the necessity of repairs, 
on the neglect of the selectmen to comply 
with his orders, he should cause the repairs to 
be made at the expense of the town. 

Following this report, the general assembly 
of 1899 repealed the 1897 act and adopted in 
general the recommendations of the special 
committee. The new act provided for the 
appointment of a highway commissioner, to 
serve four years, who should be a capable and 
experienced road-builder, and fixed his salary 
at $3,000 per annum. 

It did not change the former provision that 
the selectmen should cause the road surveys 
to be made, but the highway commissioner 
was authorized for the first time to appoint 
inspectors to pass upon work under construction. 

Towns with a grand list, or taxable valu- 
ation, of over $1,000,000 were to pay one- 
third of the cost of the road improvements and 
those with a grand list of less than $1,000,000 
were to pay but one-fourth, the State to pay 
the balance in either case. | 
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The total cost to be paid by the State in a 
single year was not to exceed $175,000, and 
$4,500 was the maximum amount which could 
be spent by the State in a town in any one year. 

The towns were required to keep the State- 
aid roads in repair subject to the approval of 
the highway commissioner, and on neglect of 
any town to make the repairs ordered by him 
he was given authority to do the work necessary 
at the expense of the town. 

The inspectors appointed under the new law 
were generally residents of the towns where the 
work was in progress, and nearly always one 
of the board of selectmen was made the 
inspector. 

From 1899 to 1906 there were no radical 
changes in the principles of the State-aid law, 
though there were amendments from time to 
time making small changes in procedure and 
increasing the appropriations. 

In 1906, however, following the suggestion 
or recommendation of the highway commis- 
sioner, who for some years had been desirous 
of joining the more or less detached sections 
of State-aid roads into a trunk-line system, 
the trunk-line principle was recognized in the 
law and an appropriation of $25,000 per an- 
num was made to begin such a system. The 
need for engineering skill in the road work 
was also beginning to be recognized, and the 
highway commissioner was authorized to ap- 
point engineers, deputies, and inspectors; but 
not more than $15,000 per annum was to be 
spent for the purpose. 

In the 1907 statute the final selection of the 
highways to be improved was left to the high- 
way commissioner; and it was also prescribed 
that he was to make all surveys, plans, and 
specifications. The planting of shade trees 
could be made a part of the specifications if 
the selectmen deemed them necessary or 
desirable. Improvements to cost $1,000 or 
less could be authorized by the highway com- 
missioner to be built by the towns without 
competition. All bids for work on contracts 
were to be received and opened at the com- 
missioner’s office in Hartford. 

Towns with a grand list over $1,250,000 were 
required to pay one-quarter of the cost of the 
State-aid roads, while towns with a smaller 
grand list were to pay but one-eighth. 
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The highway commissioner could enter any 
town and extend or improve any highway 
which he considered necessary as a connec- 
tion of the trunk-line system, and he could 
spend not more than $250,000 annually on 
such connections. He was also charged with 
the duty of keeping all State-aid roads in 
repair, the towns to reimburse the State for 
one-fourth of the expenditure; and for this 
purpose a State repair fund was established to 
consist of such moneys as the State might 
appropriate from time to time, together with 
the moneys received from the towns in the 
way of refunds. 





ABOVE: FAILURE OF THE OLD ONECA BRIDGE 
Betow: Tue New BripGe at ONECA IN THE TOWN 
OF STERLING 


The annual appropriation for engineers, 
deputies, and inspectors was increased to 
$25,000 per annum, and it was provided that 
no sum in excess of $10,000 could be expended 
in any one town in any one year; but the 
highway commissioner was instructed to give 
preference in the allotment of appropriations 
to the roads “upon which the State had been 
expending money since 1895.” 
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In 1909, it was provided that any town 
which had theretofore constructed without 
State-aid any gravel or macadam road which 
formed a part of the trunk-line system, as 
shown on the map of the State accompanying 
the report of the highway commissioner for 
the years 1907 and 1908, might offer it to the 
commissioner to be maintained by the State 
as a part of the trunk-line system, provided 
it were first placed in such condition that it 
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ceeding general assembly has added to it or 
changed it. 

In 1923, by an amendment of the law the 
highway commissioner was directed to main- 
tain and keep in repair all State-aid roads, the 
cost of such repair or reconstruction to be 
paid in the same manner and from the same 
funds as if such roads were part of the trunk- 
line system. By this law all of the State 
highways, whether trunk-line highways or 
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DRAWBRIDGE OVER THE CONNECTICUT RiIvER IN East Happam 


would comply with the specifications of the 


highway commissioner. 
n 1911, it was enacted that the entire cost 


of repairs to the trunk-line roads should be 
paid by the State; but the trunk-line system 
appears not to have been established by law 
until 1913 when, by statute, “a system of 
trunk-line highways ‘as shown on the accom- 
panying map marked ‘Connecticut’ showing 
a system of 14 trunk lines and connecting 
auxiliaries, Charles J. Bennett, June 2, 1913, 
State highway commissioner,’’ was established. 
In the general statutes of Connecticut, revised 
in 1918, the trunk-line system is again defined 
as follows: 

Sec. 1489. The trunk-line system shall be and re- 
main as established as shown on a map on file in the 
office of the highway commissioner. 

The trunk-line system so established has not 
remained inviolate, however, for each suc- 





State-aid roads, are to be dealt with alike, so 
far as maintenance and reconstruction work 
are concerned. 

Bridges.—The general assembly in 1915 
placed all bridges on.the trunk lines having 
spans 25 feet or greater under the control of 
the highway commissioner, except bridges 
built or maintained under a special act of the 
general assembly, those over railroad and street 
railway lines, and those in towns of more than 
10,000 inhabitants. Where a bridge was whol- 
ly within the limits of a town, the cost was to 
be borne one-half each by the State and the 
town; when between two towns, or counties, 
the State was to pay one-half and the towns or 
counties one-fourth each. If there was a street 
railway across such a bridge, the towns or 
counties were to pay one-third, the State one- 


third, and the street railway company one- 
third. : 





DEVELOPMENT OF STATE CONTROL 


By the provisions of section 1512 of the re- 
vised statutes of 1918, the highway commis- 
sioner is required to maintain all bridges on 
such highways at the expense of the State, ex- 
cept that when an electric street railway com- 
pany shall occupy such bridge with its tracks 
the State is to be reimbursed annually for one- 
third of the maintenance cost. 

The general assembly of 1923 changed the 
law so as to provide that: 

Each bridge on any trunk-line highway shall be 
built and maintained by the State and that on State- 
aid roads the cost of both construction and maintenance 
of any bridge shall be divided between the State and 
the town in which the bridge is located in the same pro- 
portion as the cost of the construction and maintenance 
of the road; provided the roadway of any bridge built 
or reconstructed upon any such road shall be at least 
23 feet in width and, if crossed by the track of an elec- 
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tric street railway company, the roadway shall be at 
least 33 feet in width unless there is a double line of 
tracks in which case the roadway shall be at least 45 
feet in width. 

Since 1925, by further amendments, all State 
highway bridges constructed or reconstructed 
are required to be at least 28 feet in width. 
All trunk-line bridges carrying a single-track 
electric street railway must be at least 33 feet 
wide; and those designed to carry a double- 
track railway must be at least 45 feet wide. 
The widths specified, in each instance, are ex- 
clusive of sidewalks. Further changes were 
also made in the distribution of the cost of 
constructing, reconstructing, and maintaining 
the State highway bridges. 

All tolls and fees for passage over trunk-line 
bridges were abolished in 1923. 


THE REGULATION AND TAXATION OF MOTOR VEHICLES 


HE development of State control of trunk- 
line highways and State-aid roads traced 
in the foregoing pages has been moti- 

vated by the increasing use of motor vehicles 
and their widening range of operation; and, as 
in other States, this development has been ac- 
companied by the enactment of regulations and 
taxing laws designed to protect the roads and 
road users and to exact from the users a finan- 
cial contribution to pay in part for the im- 
provement of the roads. 

The first law relating to motor vehicles was 
passed in 1901. It related chiefly to the speed 
at which such vehicles should be operated and 
contained no registration or licensing features. 
In 1903 and 1905 this act was amended; the 
Secretary of State was made the registering 
officer, and a fee of $1 for the registration cer- 
tificate was required. The law was further 
amended from time to time, and since July 1, 
1917, the jurisdiction over motor vehicles has 
been under the motor vehicle commissioner 
appointed by the governor. 

The motor vehicle commissioner has ‘charge 
not only of the registration of the vehicles and 
the licensing of the operators, but also of the 
enforcement of the provisions of the statutes 
concerning motor vehicles and their operators. 
However, the highway commissioner in the 
case of the State roads and the local authorities 





on town roads may establish maximum weights 
permissible on bridges and may issue, in their 
discretion, permits in writing for extraordinary 
loads. 

The present law provides that no vehicle or 
vehicle and trailer, or other object exceeding 
25,000 pounds in weight including its load, 
shall be operated upon any highway or bridge 
without the permission of the State highway 
commissioner or the local authority as the 
case may be; that no vehicle or other object, 
except a motor vehicle, the weight of which 
resting on the surface of such highway or 
bridge shall exceed 800 pounds per inch of 
width of metal tire, roller, wheel, or other sup- 
porting device, shall be operated without the 
permit referred to; and that no vehicle equipped 
with rubber tires, except a motor vehicle, shall 
carry more than the number of pounds per 
wheel as follows: 














Width | Load per || Width | Load per || Width | Load per 
of tire wheel of tire wheel of tire wheel 
(inches) } (pounds) (inches) | (pounds) (inches)} (pounds) 

on 500 5 1, 700 8 4, 500 
3% 750 5% 2, 000 9 5, 500 
4 1, 000 6 2, 200 10 6, 500 

44 1, 350 7 3, 500 




















Motor vehicles, to which exception is made 
as above, must be equipped with tires of rubber 
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or other elastic substance; no metal part of a 
tire shall be in contact with the surface of the 
road; on commercial vehicles no axle shall 


carry less than 20 per cent of the gross weight | 


of the vehicle and its load; commercial motor 
vehicles equipped with rubber tires shall not 
exceed 800 pounds weight of load per inch 
width of rubber when measured at the steel 
channel of the rubber tire; and the minimum 
height or thickness of rubber above the outside 
edge of the steel channel is’ fixed for tires of 
varying widths. 

The highway commissioner may restrict the 
use of commercial motor vehicles of over 4 tons 
capacity on any trunk line or State-aid high- 
way or portion thereof, which in his opinion 
would be seriously injured by such use; and 
all damage to highways or bridges caused by 
loads in excess of the legal limits is chargeable 
to the owner. 

Registration fees.—The original registration 
fee of $1 per vehicle required by the act of 1905 
was changed in 1907 when the flat rate was 
abandoned and the horsepower of the vehicle 
was adopted as the basis of the fee. The fees, 
under this act, ranged from $3 for a vehicle of 
less than 20 horsepower to $10 for a vehicle of 
30 horsepower or more. 

Distinction between trucks and passenger 
cars for purposes of taxation was first made by 
the act of 1909, which established a fixed fee 
of $5 for all motor trucks and commercial 
vehicles regardless of their horsepower; and 
for passenger cars fixed the fees at 60 cents per 
horsepower for vehicles. of 25 horsepower or 
more and 50 cents per horsepower for those of 
less than 25 horsepower. This basis, however, 
was again changed in 1911, when for the first 
time the fees for motor trucks were placed upon 
a capacity basis. By this act the fee for motor 
trucks of 1,000 pounds capacity or less was 
placed at $7, and $3 was added for each addi- 
tional thousand pounds or fractional part 
thereof over 400 pounds. The same act estab- 
lished the passenger car fees on the single basis 
of 50 cents per horsepower. 

Although the basis of the fees thus estab- 
lished by the act of 1911 remained unchanged 
until 1921, and the passenger car fees rémained 
unaltered in amount, the motor truck fees were 
steadily increased by every session of the gen- 
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eral assembly between 1911 and 1917, when 
the schedule shown in Table 1 was adopted; 
and these rates remained in force until 1921. 

In 1920 the highway commissioner had 
recommended a substantial increase in the fees 
for both passenger cars and trucks so that the 
charges would be more commensurate with the 
highway service rendered; and the increase 
recommended was provided for by the general 
assembly of 1921. The new law did away with 
the old British treasury method of computing 
the horsepower of the passenger-car motor, sub- 
stituted a new formula based upon the piston 
displacement and fixed the fees at 8 cents per 
cubic inch of displacement with a minimum of 
$15 per car. It also greatly increased the 
motor-truck fees, as shown in Table 1, and 
raised the operator’s fee from $2 to $3. 


Table 1.—Annual fees for the registration of commercial 
motor vehicles in 1917 and in 1921 





_Annual fees 





Carrying capacity 


1917 1921 

















With pneumatic tires on all wheels: 
AL tontand Wind Grae ee eee pees |e eee $22. 50 
1% tons ia. ee rn ae ee 30. 00 
2, CONS Lee a, Se te | ee 37. 50 
All other commercial motor vehicles: 
Upato.1, 00Opoundse ee ae SLU OOS eee 
1 G60. 55, he a ee 15. 00 | ! 30. 00 
114 LONBs oe Meee ee eee 20. 00 40. 00 
2 tOns 6 ee et ee 25. 00 50. 00 
214 tones ea eee ee ee 30. 00 60. 00 
3 GODS a Ltt! Ceara =) eer 35. 00 70. 00 
3)6;tOns Ae Sea coe 45. 00 90. 00 
4400820. See ee ee eee 55. 00 | 137. 50 
ALS TONS. <r ee, onl ee 65. 00 | 162. 50 
5 tonse ae eee enn 75. 00 | 187. 50 
556, TONS: Ae ee eee es ae 87. 50 | 218. 75 
6 tOns S42 eee ere een 100. 00 | 250. 00 
6146 tons Je as eee ee ee A 112. 50 | 350. 00 
DtOnS 22 ee See ere eae ee 125. 00 | 350. 00 
116 tons 22 ee eee = or eee 150,00; ee 
S: CONSE. Sak eee Meee ee ye 2005 003) saeaees 


11 ton or less. 


The immediate effect of these changes is 
reflected in the receipts for the year 1922, shown 
in Table 2. The percentage of increase in 
annual revenue changed from a normal of about 
20 per cent, which had characterized the period 
from 1918 to 1921, to 67.5 per cent between 
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Table 2.—Motor vehicle registration, license fees, etc., in Connecticut, 1918 to 1923 





Year Population 1 








Motor vehicle registration License fees, etc.? 

Number of Persons 

: A t 
Eb Increase Hep Amount Increase pooh a 
Per cent Per cent 

Pees 2 oe 1, 339, 552 SG 0C Meee et. 151611; 285.1640 ee eee $14. 93 
10. 7 ei 1, 366, 938 102, 410 19. 0 13.3 | 1, 516, 137 18. 0 14. 80 
Pezuweee ee 1, 394, 324 119, 134 16.3 11.7 | 1, 852, 591 22. 2 15. 55 
NO a rc 1, 421, 710 134, 141 12. 6 10.6 | 2, 129, 861 15. 0 15. 87 
LO D2 Meee ye Re 1, 449, 097 152, 977 14. 0 9.5 3, 567, 745 67.5 23. 32 
ies 1, 476, 483 181, 748 18.8 8.1] 4,329, 432 21.3 23. 82 














1 Estimates of population of the United States, U. S. Dept. Com., 1923. 


1921 and 1922, although the 1921-22 increase 
in registration was only 14 per cent. The reve- 
nue per vehicle registered increased from $15.87 
in 1921 to $23.32 in 1922. 

All fees, fines, ete., collected have been paid 
into a fund in the State treasury which is used 
wholly by the highway commissioner for road 
purposes without specific appropriation by the 
general assembly. Li 

Gasoline tax.—In 1921 also the State adopted 
a gasoline tax to augment the funds for the con- 
struction, maintenance, or reconstruction of 
the State highways. This act, as amended in 
1923 and 1925, now provides that all distrib- 
uters of fuels, including gasoline, benzol, and 
other products, to be used by the purchaser 
thereof in the propelling of motor vehicles using 
‘“‘combustible type engines” over the highways 
of Connecticut, are required to procure a license 
from the commissioner of motor vehicles. The 
term “distributer” includes any person, asso- 
ciation of persons, firm, or corporation, wher- 
ever residing or located, who shall cause such 
fuels to be imported for sale into the State, and 
also any person, association of persons, or cor- 
portation who shall produce, refine, manufac- 
ture, or compound such fuels within the State. 

All distributers are required to keep records 
of their sales of such fuels and the records are 
subject to the inspection of the motor-vehicle 
commissioner or his inspector. Monthly re- 
ports of sales are required to be made to the 
motor-vehicle commissioner and the tax is 
paid over to the State treasury by the distri- 
buter monthly. Provision is made in the law 
for the sale of such fuels for use commercially or 








2 Gasoline tax receipts are not included, 


for manufacturing purposes without payment 
of the tax. 
The tax rate until 1925 was 1 cent per gallon; 


‘|in that year it was increased to 2 cents; and 


all money received since 1923 has been avail- 
able for expenditure by the State highway 
commissioner for the construction, mainte- 
nance, or reconstruction of State highways 
without specific appropriation by the general 
assembly for such purpose. 

These receipts since the passage of the act 
in 1921 have been as follows: 


Year Amount 

100 1 teen oe Aadeeny i 2 $222, 784 
OD 2a ee clare per ee ee a 734, 048 
1023 eee ee ee ee ee eee 880, 722 
2A ye FB ee eas 2 ee ee 1, 071, 503 


Property tax on motor vehicles—The grand 
list made as of October 1, 1923, included for 
purposes of taxation 162,071 motor vehicles * 
which were valued at $68,618,541, or 3.2 per 
cent of the total grand list of the State. The 
tax paid for these vehicles at the rate of 2.194 
per cent amounted to $1,505,524, or an aver- 
age of $9.29 per vehicle. 


SALIENT FEATURES OF LEGISLATION 


The outstanding features of the present State 
highway and motor-vehicle laws, reviewed 
above, are as follows: 

1. The absence of any participation by the counties 
in State highway affairs. 


2. The administration of the State highways by a 
single-headed commission. There have been but three 











2 Four months only. 
3 At that date there were registered 169,041 vehicles. 
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appointees in the 28 years since the reorganization of 
1897. x 

3. The relatively small portion of the cost of 
the highways paid by the towns particularly bene- 
fited. 

4. The financing of the construction and recon- 
struction work by current funds. No bonds were 
ever issued specifically for State highway purposes in 
Connecticut. 


5. The large portion of the cost of the State highway 
work paid in recent years by the user through the 
registration fees, licenses, and gasoline tax. 

6. The road fund in the State treasury upon which 
the highway commissioner may draw without specific 
appropriation by the general assembly. 

7. The maintenance of all State-aid roads and trunk 
lines, placed directly under the charge of the highway 
commissioner. 





A SEcTION oF THE NORWALK-DANBURY RoApD LooKING SourH sat KxELLoGa’s CORNER 


STATE HIGHWAY ORGANIZATION 


HE Connecticut State highway depart- 
Ah ment, as previously indicated, has been 
in operation for 30 years. 

James H. MacDonald, a member of the 
original three-member board of 1895, became 
in 1897 the highway commissioner, upon the 
reorganization of the department, by appoint- 
ment by the governor, and from then until 
1913, a period of 16 years, he was at the head 
of the State highway work. _ 

Upon his retirement, Charles J. Bennett was 
appointed, February 26, 1913, to take his place. 
Mr. Bennett remained as highway commis- 
sioner until July 1, 1923, on which date he 
resigned and the present commissioner, John 
A. MacDonald, succeeded him. 





During the period to which this study chiefly 
relates there were two distinct stages in the 
State highway work in Connecticut, and the 
first, under Commissioner James H. MacDonald, 
may be called the pioneer or preliminary stage. 

From 1895 to 1912, the preliminary period, 
horse-drawn traffic prevailed almost exclusively, 
particularly before 1910. The roads which 
were built were planned and constructed to 
suit the needs of that sort of traffic. Refine- 
ments of grade, line, and surface were not so 
much needed then as now under the enormously 
increased use of the roads by the motorized 
traffic. 

A large organization was not felt to be neces- 
sary, and it was several years after the begin- 
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ning of road work before inspectors were placed 
on the construction work. It was not until 
1904, nine years after the beginning of State 
highway work, that an appropriation was 
made by the general assembly for the employ- 
ment of engineers to work directly under the 
supervision of the commissioner. Before that 
time the selectmen of the town were required 
to furnish the road plans. 

The inspectors in the early days of the work 
were appointed by the highway commissioner, 
and usually one of the selectmen of the town 
in which the road work was in progress re- 
ceived the appointment. The highway com- 
missioner spent much of his time in traveling 
about the State making personal inspections 
of the work. 

The early appropriations for engineering 
work were small, averaging only about $43,500 
per annum for the period 1904-1913; but 
it is probable that the inspectors before 1904 
were compensated directly from the road 
allotments, and until 1908 no appropriation 
was made by the general assembly for repairs 
or maintenance of the roads, the burden 
of such work being upon the towns. 

By 1913, however, conditions had changed 
so that Commissioner Bennett felt it necessary 
to create subdepartments, and in 1915 he 
described his organization in the following 
words :4 

The State highway department of Connecticut is 
organized under the highway commissioner as follows: 

The work itself is separated in three parts, namely, 
construction of highways, repairs of highways, ac- 
counting and records. The men at the head of these 
subdivisions are actually in charge of the work to which 
they are assigned, but conferences on all important 
matters are held with the commissioner, so that in 
effect each decision of policy receives not only the con- 
sideration of the commissioner but of these sub- 
ordinates, who are actually in touch with the work. 
These three officials in charge are known as the deputy 
highway commissioner, in charge of construction; 
superintendent of repairs, in charge of repairs; and 
chief clerk, in charge of accounting and records. These 
men are practically equal in authority except that the 
deputy commissioner acts for the commissioner in his 
absence or disability. 

Operation.—The department itself is operated by the 
executives mentioned above, in the following way: 

Construction.—The construction department, under 
the deputy commissioner, has control of the construc- 





4 Biennial report of the highway commissioner for the two years 
ended Sept. 30, 1914. 
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tion of new highways alone, and the work done in this 
section is in charge of division engineers, as provided 
by law. The State is at present divided in seven parts,® 
each under a division engineer, who has complete charge 
of the construction of highways in his particular dis- 
trict. These division engineers report directly to the 
deputy commissioner and through him to the commis- 
sioner. The deputy commissioner makes frequent 
trips to each division and to each piece of construction 
work in that division. The division engineers are re- 
quired to make surveys and preliminary estimates for 
new highway construction, to stake out the work ready 
for construction and to supervise and inspect during 
construction, making monthly estimates of amounts 
due the contractor, which estimates are sent to the 
office, checked over, and paid. Each division engineer 
keeps a sufficient number of assistants and inspectors 
to properly stake out and supervise construction work. 
An inspector is kept on every contract job and in some 
cases, where the work requires it, more than one in- 
spector is employed. 

All surveys and plans for the construction of roads 
are made by the division engineers, as indicated above. 
These plans, with detailed information as to the char- 
acter of the soil in the locality through which the road 
is to pass, a complete statement of the drainage condi- 
tions, recommendations as to changes in line and the 
grade of the road to be established, are sent to the 
deputy commissioner aid by him referred to the office 
engineering department, which is located in Hartford. 
Specifications and proposals for bidding are prepared 
from the information transmitted by the division en- 
gineer and the work is advertised for bids through the 
main office. Before the type of road or grade and line 
is established, the plans receive careful scrutiny by the 
deputy commissioner and the commissioner. * * * 

Repairs or maintenance.—While this division is 
placed second, it is unquestionably the most important 
feature of the highway department’s work and on 
account of its importance has been separated from 
the construction in order that the men in charge of 
repairs may put their entire time upon the repairs of 
highways. It is also assumed that efficient work can 
only be gained by sufficient supervision. * * * 

Under the superintendent of repairs, the State is 
divided into nine districts,® each of which is in charge 
of a supervisor of repairs. These districts are more 
numerous and do not coincide with the engineering 
divisions, because construction work is generally being 
carried on where roads are not already built. It may 
be thought that there are too many repair districts, 
but the department is even now considering increasing 
the number of repair supervisors in order to get more 
frequent examination of existing roads. 

The supervisors of repairs employ foremen and 
laborers and carry on the repair of roads (including the 
surface oiling), by force account. Each supervisor 
transmits time books showing the amount of time and 
material used on any particular piece of work. These 





5 In 1925 there were but five division engineers, 
6 In 1925 there were 11 supervisors of repairs. 
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ORGANIZATION CHART 
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Fig. 1.—CuHaART OF THE ORGANIZATION OF THE Stats Highway DrpartMENT OF CONNECTICUT 
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time books are submitted every two weeks and pay- 
ments made direct to the supervisor, who in turn 
draws checks to the different laborers and team owners 
employed. The material accounts are paid directly 
from the office. The information from the time books 
gives the cost of any particular piece of repair work 
and the general cost of repairs on any given type of 
FOS saata | F 

Considerable criticism has arisen in certain in- 
stances where experienced labor has been employed 
rather than the local men who have no knowledge of 
the work to be done. 


The present organization is much the same 
as that of 1914. Commissioner MacDonald in 
1923 made no changes in the general organiza- 
tion or in its personnel. 

The present plan of organization is like that 
of many of the present-day State highway de- 
partments, except that the heads of the three 
major subdivisions report directly to the com- 
missioner and not through the deputy com- 
missioner who is at the head of the construc- 
tion division. 

Figure 1 is a chart showing the organization 
as it was in 1925. Of the 1,314 officers and 
employees of the department, 12 are credited 
to general administrative work, 5 to the ac- 


THE STATE 


HE State highway system of Connecticut 
qh is made up of two classes of road—the 
trunk lines and the State-aid roads. As 
the name implies, the trunk lines are the 
more important routes between the larger 
centers of population and serve as through 
routes connecting in many instances with the 
main traveled highways of the neighboring 
States of New York, Rhode Island, and Massa- 
chusetts. The State-aid routes are now mostly 
local and ‘‘feeder”’ in character. 

When the State highway work began in 1895 
it was wholly on the State-aid basis, a plan 
by which the State aided the towns in the 
improvement of the main intertown highways, 
and it was not until some years later that there 
was any contemplation of a State system of 
through or trunk-line highways, and not until 
1906 was there any appropriation by the State 
for trunk-line construction. Roads originally 
built as State-aid roads in many cases have 
since been included in the trunk-line system. 
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counting office, 231 to the construction divi- 
sion, and 1,066 to the maintenance division of 
which 1,015 are laborers on repair and recon- 
struction activities. 

The administrative and engineering work 
of the department have always been kept at 
low expense. During the period, 1895-1923, 
the total cost of these items was approximately 
5.6 per cent of the gross expenditure of the 
department, and during the period, 1913-1923, 
but 5.4 per cent. 

In general this low administrative cost is 
most commendable, but the department now 
feels the lack of more complete and accurate 
surveys the need of which in the early days of 
its history was not appreciated or foreseen. 
If more money had then been spent on the 
surveys and preliminary investigation, it would 
not now be necessary for the highway commis- 
sioner to recommend that he be given authority 
to proceed with a complete survey and search 
of title of all highway property within the 
State, because he finds it impossible to estab- 
lish the highway limits, doubt existing as to 
the precise location of the State highway 
rights of way in many cases. 


HIGHWAYS 


In 1923 there had been constructed 666 
miles of State-aid road and 1,114 miles of 
trunk-line highway, .a total of 1,780 miles in 
the State highway system. The State high- 
ways then represented 11.4 per cent of the 
total road and street mileage of the State. 

The early highways were mostly of the 
gravel or macadam type of surface, some as 
narrow as 12 feet but generally 14 feet wide, 
with high crowns. These roads were planned 
and built for horsedrawn traffic and they were 
well adapted to that use. After 1908, to 
lessen the disintegration in the roadway sur- 
faces, coatings of tar or asphalt were applied, 
but there was little change in the general 
character of the construction until after the 
change in administration in 1913. 

The new commissioner reported that on 
February 26, 1913, there was a net mileage of 
State highways of 924 miles of which 605 
miles were trunk-line highways and 319 miles 
State-aid roads. There were then 238 miles 
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of gravel road, 408 miles of macadam, and 272 
miles of road merely graded. Of the more 
modern types of surfacing there were less than 
6 miles altogether. 





Tur Otp Roaps FoLLOWED IN Many CasEs THE 
Lines or ANcrmnt TuRNPIKES; AND Not EnouGu 
ATTENTION Has BEEN GIVEN TO THE CORRECTION 
or ALIGNMENT WHEN THESE Roaps Havre BEEN 


RECONSTRUCTED 


During the period 1913-1923, it became 
necessary on account of the change in traffic 
from horse-drawn to motor-driven to change 
the type of road surface on the important 
roads. The old roads were widened and 
strengthened and they, as well as the newer 
constructions, were bituminized with tar or 
asphalt. A considerable mileage of cement 
concrete pavement was also constructed after 
that type of road surface was developed. 

As major repairs became necessary, the roads 
were thoroughly reconstructed. Few of the 
main roads are now less than 18 feet wide and 
the tendency is to make 20 feet the minimum 
width. On the Boston Post Road between 
the New York State line and the town of Darien 
the traffic has made necessary an extraordina- 
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rily thick reinforced concrete roadway 36 fee 
in width, ny 

Under the slow-moving traffic of the earlier 
days the need of straight roads with curves of 
long radius was not apparent. The old roads, 
followed in many cases the rights of way of the 
ancient turnpikes, and not enough attention 
was given to the alignment. This resulted in 
much embarrassment at a later period when it 
was desired to correct these defects. The land 
had then increased greatly in value, and in 
many cases the precise limits of the right of 
way could not be ascertained from the surveys 
or records. If the work had not been started 
until after the horse-drawn traffic period, as 
was the case in most of the States, the align- 
ment would doubtless have been better suited 
to the present fast-moving traffic. 

The State highways to-day, as a result of the 
reconstructions made necessary by the extra- 
ordinary changes in traffic, are difficult to clas- 
sify as to type. As nearly as they can be clas- 
sified, the several types as they existed in 1923 
(excluding pavement in the larger cities) are 
shown on the map, Figure 2. Of whatever 
type, they are thoroughly and carefully main- 
tained but at great expense. Many of them 
originally designed to be only gravel roads are 
now surfaced with bituminous macadam or 
concrete. The old macadam roads in many 
instances have been rebuilt or retopped with 
bituminous or cement concrete. Each type of 
roadway, however, served well the traffic for 
which it was planned and, by using the old 
materials in the newer work little or no loss 
was incurred. In the reconstruction work 
there are few if any indications that a type of 
surface too costly for the traffic conditions has 
been built. In fact an attempt has been made 
in many instances to make an inferior type 
of surface serve too long and at too great an 
expenditure for maintenance. This has been 
done, not willingly by the department, but be- 
cause the appropriations at no time since 1913 
have been large enough to keep pace with the 
increasing road use. 

Roads suitable for the traffic of 1913 were 
costing then from $10,000 to $15,000 per mile. 
Roads now in the same category, because of 
the greater width and thickness required to- 
gether with the greatly advanced costs of mate- 
rials and labor, call for an expenditure of from 
$30,000 to $75,000 per mile. 
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State-aid roads.—Table 3 shows the types 
and lengths of the State-aid roads in 1923, and 
Appendix I is a table giving the same informa- 
tion by individual towns. 


Table 3.—State-aid highways in Connecticut by types, 








July 1, 1923 
Type Mileage 
(CHANGE! Seo ee ae i eta eg ae an ek 80. 28 
(OSE Ln 2 cca Pa ge el A Ps le 142. 42 
Gravel with stone surface: _.-..2.222-22_-- 36. 80 
Miner Clit at sie ee eda. eee 282. 18 
RICuMMNOUs IMACRMalmMss.0 2 oe) Bae oe 67. 18 
BrGUIninOUus COnCretesE oa ee 2 eee 8. 94 
@ementsconcretes set es ssn ue ee 47. 95 
Brick, wood block, and granite block______- 78 
SINC) 3 eran Wee a es = ee eran er de 666. 53 


Of the total mileage of State-aid roads, 666.53 
miles, the roads which were merely graded or 
surfaced with gravel aggregated 222.7 miles, 
or 33.4 per cent of the total. The macadam 
roads, including the gravel roads surfaced with 
stone, most of which had been surface-treated 
with asphaltic oil or tar to lessen surface 
abrasion, totaled 318.98 miles, or 47.9 per cent 
of the total. Roads of the bituminous type, 
including bituminous macadam and bituminous 
concrete, aggregated 76.12 miles, or 11.4 per 
cent: of the whole; and the cement concrete, 
brick, and other block pavements combined 
ageregated 48.73 miles, or 7.3 per cent of the 
total. 

In later years, particularly after 1913, the 
line of demarcation between the State-aid 
roads and the trunk-line highways became less 
distinct, and many miles of what were originally 
State-aid roads were included in the trunk-line 
system; but the towns continued to pay their 
proportionate share of the maintenance cost 
of the State-aid roads until 1923, when the 
general assembly provided that thereafter the 
State should bear the whole burden. _ 

Trunk-line highways.—Perhaps the earliest 
emphatic mention of trunk lines in the highway 
commissioner’s reports is in his report of 1906. 
He then published a map, reproduced as Fig- 
ure 3, and described 14 routes through the 
State which he considered should be designated 
as trunk-line roads, these routes amounting to 
about 1,072 miles. 











There had been complaint of the detached 
sections of road built under the State-aid plan, 
that they did not connect with one another 
and that a person could not travel far on any 
of the improved roads without coming to a gap 
of poor road. In answer to these complaints 
it was the commissioner’s proposal that the 
subsequent improvements be confined, as 
nearly as possible, to the system shown in 
Figure 3, and although there was no official 
designation of a system by the general 
assembly until 1913, the commissioner was 
authorized, in 1906, to expend not more than 
$25,000 per annum on trunk-line work, but 
on the State-aid cost principle. 

In 1911 the State concluded to bear the whole 
cost of the maintenance of trunk-line roads; 
and finally, in 1913, the assembly adopted the 
trunk-line system as shown on the official map 
on file in the highway commissioner’s office, 
and this map as it appeared in 1915 is repro- 
duced as Figure 4. The system had then 
grown from the 1,072 miles proposed in 1906 
to 1,340 miles, and it continued to grow in 
mileage notwithstanding its establishment by 
statute in 1913, each succeeding general assem- 
bly adding to the mileage until 1923, when the 
system included 1,566 miles, as shown in 
Figure 5, of which 1,114 miles had been im- 
proved. The character of this improved 
trunk-line mileage in 1923 is shown in Table 4. 
The details by towns are given in Appendix II. 


Table 4.—Improved trunk-line highways in Connecticut 
by types, July 1, 1923 


Type Mileage 

(rade meas eer eee Seen See ee ae 86. 09 
Gravel Sea eo eee ee ere Noe tks Sone 214. 75 
Gravel with stone surface_..__...=_...._- 45. 74 
IME CaCl aN eee reese hee Oe So ee ee 411. 44 
Bittiiminousunacddam= ene 2 ee see 94. 14 
Bituminous CONCTeteseee = see sore see eee is 
@Wementiconcretes@ee. =e eee eee 149. 79 
Brick, wood block, and granite block_-~___- .91 

TO Cel eee ee er eee ee 1, 114. 04 





Of the 1,114 miles improved, 300.84 miles, or 
27 per cent, were merely graded or surfaced 
with gravel. The macadam roads and gravel 
and stone roads, most of which have been 
surface-treated, totaled 457.18 miles or 41 per 
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cent; the bituminous roads aggregated 205.32 
miles or 18.5 per cent; and the concrete, brick, 
and other block pavements, 150.7 miles or 13.5 
per cent. 

Comparison with other New England trunk- 
line highways.—F or purposes of comparison the 
types of surfaces on trunk-line highways of the 
other New England States are shown in relation 
to the Connecticut improvement in Table 5 
and Figure 6. In Vermont all of the State 
highway work has been done on the State-aid 
plan, but with the exception of the figures for 
that State, no State-aid mileage is included in 
the table. 

The data show that of the total mileage of 


improved road under consideration, 10,235 


miles in all New England in 1923, the highest 
type of roads (Portland cement concrete, bitu- 
minous concrete, and penetration macadam) 
compose but 18.2 per cent of the total; the 
waterbound-type roads 15.4 per cent, and the 
gravel or merely graded and drained roads 
66.4 per cent. 

The best showing is made by Rhode Island, 
which has but 3.3 per cent of the gravel type, 
and the poorest by Vermont with only about 
2 per cent of its main highways improved with 
surfacings better than gravel. In Connecticut 
the types of improvement are very nearly 
equally divided. 

The special significance of this table lies in 
the relatively small mileage of the higher types 
of road surface which exists on the main 
highways of New England, and its indication 
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of a large amount of road improvement remain- 
ing to be done to make the State highway sys- 
tems adequate for the present traffic. 


NEW HAMPSHIRE 





MAINE VERMONT 












ALL NEW ENGLAND 


CONNECTICUT 





RHODE ISLAND 


@mmmmm CONCRETE; BRICK; BITUMINOUS; PENETRATION MACADAM 
WATERBOUND MACADAM, TREATED OR UNTREATED 
(—— GRAVEL; GRADED AND DRAINED 





Fig. 6.—State oF IMPROVEMENT OF THE StTatTH HicH- 
ways oF New Eneuanp (Strare-Arp Roaps nor 
IncLuDED Except ror VERMONT) 


Table 5.—State of improvement of State trunk-line highways of New England in 1923 1 



































Type of surfacing 
States Cement concrete, bituminou- 
All types Gravel or graded only Waterbound macadam ? concrete, and penetration 
macadam 

- Miles Miles Per cent Miles Per cent Miles Per cent 
INewalnolancds ss = 522522 «= = 10, 235 6, 799 66. 4 1, 574 15. 4 1, 862 18. 2 
IN aITObe eee oe 1, 080 847° 18. 5 8 ORG 225 20. 8 
New Hampshire--_-_____ 1, 895 1, 247 65. 8 545 28. 7 103 5. 5 
SVierIna OT meee 4, 310 4, 230 98. 2 5 0.1 18 Ve ef 
Massachusetts________- 1, 447 161 ain, 421 29. 865 59. 8 
Rhode lslands- 5" --—_- 389 13 5h 138 35. 5 238 61. 2 
Gonnecticut==——- 1,114 301 Pip AY) 457 41. 0 356 32. 0 

















1 State-aid highways are not included except in the case of Vermont where all State highways are paid for, in part at least, by the municipalities. 


The figures for Vermont are for the year 1924. 
2 Includes macadam roads surface-treated with tar or asphalt. 
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STATE HIGHWAY EXPENDITURES 


HE gross expenditures (refunds and other 
dh receipts not deducted) of the State high- 
way department from 1895 to July 1, 
1923, were $52,552,439, of which the sum of 
$7,302,842 was disbursed during what may be 
called the preliminary period 1895-1912, and 
the balance, $45,249,597, during the modern- 
traffic period, between 1913 and 1923. 

In the annual report of the department for 
the term ending June 30, 1923, it is stated that 
since the department was organized in 1895, 
a total of $46,000,000 has been expended on 
the State highway system, exclusive of over- 
head. This means that the refunds by the 
towns together with the overhead expenditures 
amounted to approximately $6,500,000 from 
the beginning of the work in 1895. 

Appendix III is an analysis of the data 
printed in the annual report referred to (item 2, 
Table B of the report) to show the expendi- 
tures for the several divisions of the State 
highway activities. The analysis shows that 
86 per cent of the total expenditure of $52,- 
552,439’ was made between 1913 and 1923, a 
period of 11 years, during which time $45,- 
249,597 were disbursed at an average rate of 
$4,113,600 per annum. From 1895 to 1912, 
18 years, the average annual rate of expen- 
diture was $405,713. 

Of the total expenditure for the 29 years, 
22.9 per cent went for the State-aid work, 
63.8 per cent for the trunk-line highways, 
7.7 per cent for bridges and 5.6 per cent for 
administration, engineering, and supervision. 

Of the total sum disbursed for the State-aid 
roads between 1895 and 1912, $4,407,143,8 84.9 
per cent went for road construction, and 15.1 
per cent for repairs. ; 

The total disbursement for the trunk lines, 
1895-1912 was $2,380,618,° of which 72 per 
cent went for road construction and 28 per 
cent for repairs.® 

There were apparently no expenditures for 
bridges during this period, but the overhead 
costs were 7.1 per cent of the total. 

During the 1l-year period, 1913-1923, of 
the total disbursement for State-aid roads, 





7 Gross expenditures, townrefunds not deducted. 

8 Overhead expenditures notincluded. 

® The whole disbursement for trunk-line repairs, $666,841, was charged 
against the 1912 expenditures. 
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68 per cent went for construction and 32 per 
cent for repairs. On the trunk-lines 46 per 
cent during this period went for construction 
purposes and 54 per cent for repairs, including 
reconstruction charges. The bridge expen- 
diture was 8.9 per cent of the total, and the 
overhead costs were 5.4 per cent. 

Table 6 is an analysis of the expenditures 
for maintenance and reconstruction on trunk- 
line and State-aid highways during the period, 
1913-1923. The expenditures are net, the 
town refunds having been deducted in all 
cases where it was possible to do so. 
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Table 6.—Net maintenance and reconstruction expendi- 
tures on Connecticut State highways, 1913 to 1923 








Purpose of expenditure Expenditure Per cent 
MAINTENANCE 
Trunk-line highways_________ $9, 466, 467 49. 4 
State-aid roads_____________- 2, 726, 699 14.2 
RECONSTRUCTION 
Trunk-line highways_________ 6, 192, 315 32.3 
State-sid roadsBesees see 780, 201 |. 4.1 
19, 165, 682 100. 0 











Of the total amount, $19,165,682,!° expended 
during this period, $6,972,516 or 36.4 per cent 
was for reconstruction purposes. The trunk- 
line maintenance cost was 49.4 per cent of the 
whole expenditure; trunk-line reconstruction, 
32.3 per cent; State-aid maintenance, 14.2 





10 Overhead expenditures not included. 
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‘continuous statistical records. 
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per cent; and State-aid reconstruction, 4.1 per 
cent. 

It is not practicable to make any detailed 
analysis of the costs of the construction or 
maintenance by types of highway or even by 
routes. The books of account of the depart- 
ment have been kept with great care in so far 
as concerns the disbursements by appropri- 
ations, but little has been done to build up 
The depart- 
ment has never had enough money appropri- 
ated to it to establish a statistical department, 
and it is now practically impossible for the 


commissioner or any one else to ascertain with 
any reasonable effort what particular sections 
of the work have cost either to construct or to 
maintain. Ag an example, should one wish to 
know what the Boston Post Road in New 
Haven has cost to maintain since it was 
constructed, he finds that this road is but 
one of seven routes through New Haven, and 
that all of the expenses are “pooled”? under 
New Haven repairs. The original time books 
and vouchers are kept carefully, of course, 
but the labor involved in making an analysis 
from such a mass of detail inhibits the task. 


STATE AND TOWN RECEIPTS AND EXPENDITURES 


OW the State’s expenditures for 
highways compare with its other 
expenditures and the sources from 

which it derives its revenues are shown, fully 
in Appendix IV, for the period 1914 to 1923. 
This table has been compiled from the com- 
parative financial statements of the State as 
shown in the State Register and Manual for 
1924, and from State highway department 
records. 

‘During the 10 years period the total receipts 
by the State were $139,275,542, distributed 
as follows: 








Source of receipts Amount Per cent 
Railroads and street railways_| $15, 432, 437 Tab, al 
Insurance corporations and 

ComMpanicsnr eset ce so.” 11, 567, 758 8. 3 
Other corporations__________ 28, 456, 907 20. 4 
Inheritance tax___.________-_ - 14, 961, 893 Ome 
TPO M ROU nee 16, 775, 042 IPE al 
Highway refunds and receipts_ 7, 614, 194 5. 5 
Motor vehicle and gasoline 

UGE og es ee 18, 229, 412 13) 1 
Miscellaneous: == 2-2-2. ..-_- | 26, 237, 899 18.8 

139, 275, 542 100. 0 








The total receipts increased from $6,825,809 
in 1914 to $22,220,278 in 1923, or more than 
225 per cent. 

The expenditures for the same _ period 
amounted to a total of $137,934,670 dis- 
tributed as follows: 











Item Amount Per cent 

Legislative and executive____| $2, 588, 157 1.9 
dudicin Mees wees oees ee ea 7, 690, 448 5. 6 
Penal and reformatory__ ___- 6, 874, 039 5. 0 
cic atone ee sees aes een 18, 248, 618 1352 
Charitable and humane______| 28, 357, 764 20. 6 
A Sricul ture = se) tee sitar 4, 714, 634 3.4 
Highways and bridges_-______ 41, 766, 021 30. 3 
Motor-vehicle department____ 1, 496, 174 ial 
Interest on State bonds______ 4, 949, 590 3. 5 
Wiscellancousee. 224-4. 2 =.= 21, 249, 225 15. 4 

137, 934, 670 100. 0 











As shown by the table in Appendix IV, 
the total expenditures increased from §$9,- 
293,412 in 1914 to $21,203,978 in 1923, or 
nearly 130 per cent; and the highway expendi- 
tures during this period which coincides ap- 
proximately with the period of modern develop- 
ment, increased from $3,423,218 to $6,912,856 
or approximately 100 per cent, the latter bear- 
ing a proportion to the total expenditures of 
the several years of the period varying from 
a maximum of 36.8 per cent in 1914 to a 
minimum of 23.4 per cent in 1919. 

That this increase in the State’s expendi- 
tures for all purposes and especially for high- 
ways does not represent a material increase 
in the burden upon the wealth of the State, 
however, is indicated by the fact that the - 
grand lists of the towns which are supposed to 
include all taxable property “at a * * * 
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fair market value,” increased from $997,- 
500,664 in 1910 to $2,144,303,460 in 1923, or 
115 per cent. 

But while the ratio of the State’s expendi- 
tures for highways to its total expenditures 
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has not increased during the period of modern 
highway development, as shown above, the 
total expenditures for highways by the State 
and the cities and towns have increased in 
slightly greater measure than the total expendi- 
tures for all purposes by these units of govern- 
ment; and this despite the fact that the high- 
way expenditures of the State now constitute 
a much greater part of the total highway 
expenditure than at the beginning of the 
modern period. 

As shown by Table 7, the combined highway 
expenditures of the State, cities, and towns in 
1912 were 14.3 per cent of the total expendi- 
tures for all purposes, whereas the correspond- 
ing ratio in 1920 was 19.4 per cent, and in 1924 
was 16.2 per cent. In the same period the ratio 
of the State’s expenditures for highways to the 
total expenditures for that purpose rose from 
29.7 per cent in 1912 to 46.3 per cent in 1924. 


Table 7.—General expenditures by the State and by cities and towns of Connecticut at several periods compared 
with the expenditures for roads and bridges 



































Expenditures 1912 1916 1920 1924 
EXPENDITURES FOR ALL PURPOSES 
Grand total 2g ee eee $34, 219, 143 $48, 634, 850 $80, 411, 767 $115, 896, 295 
States soe hice 2 cn) a en cea) es eee ore eee 8, 105, 750 7, 875, 945 | 3 17, 096, 041 24, 127, 500 
PROWNS tooo ce oe ee ee eee 26, 118, 393 40, 758, 905 63, 315, 726 91, 768, 795 
Per cent 
Statertete 22 5a RS ee re ee eae et Joa LGn2 Zio 20.8 
OWNS See ee ee IS ee a ld On erences 76.3 83. 8 78.7 79. 2 
EXPENDITURES FOR ROADS AND BRIDGES 
Otel = 22 2 Oe Bo eo ae $4, 894, 066 $7, 176, 357 $15, 583, 419 $18, 788, 243 
Percentage of grand total________ 14. 3 14.8 19. 4 16. 2 
Statemee ss = 2.85. Ss oS Be 1, 458, 512 1, 950, 948 5, 634, 366 8, 689, 959 
powne/4¢ S22 J eed 3 ee el Sees 3, 440, 554 5, 225, 409 9, 949, 053 10, 098, 284 
Per cent 
Statecs f2 22 ee Ee oe eee 29. 7 2a Sbae 46. 3 
x Wir ermine = nO Sa ty SE re re 70. 3 72.8 63. 8 bone 





1 County expenditures omitted. 
2 Includes city, borough, and fire district expenditures, 
3 Exclusive of $2,278,815 invested in United States bonds. 

































RESUME OF STATE HIGHWAY ACTIVITY TO DATE 


N THE foregoing pages we have traced the 
development of State highway legislation, 
the growth of the State highway organi- 

zation, the increase in the State highway ex- 
penditures, and the progressive improvement 
of the State highways in response to the grow- 
ing demand of a rapidly increasing class of reg- 
ular highway users. 

It has been shown that, beginning in 1895, 
when the State first undertook to participate 
in highway improvement, that participation 
has grown from a monetary contribution and 
an advisory relation to the construction of roads 
selected, surveyed, and planned by local au- 
thorities, to a positive control over the con- 
struction and maintenance of the roads of a 
defined system, including entire responsibility 
for the design, construction, and upkeep. 

From a contribution of one-third of the cost 
of constructing roads which thereafter were_ 
maintained at the expense of the towns, and 
an annual expenditure limited to $75,000 a 
year, the State has gradually assumed a larger 
and larger responsibility until it is now paying 
the entire cost of the trunk-line construction, 


_ which constitutes the great bulk of the work 


done, and the entire cost of maintaining both 
the trunk-line and State-aid roads, the expendi- 
ture in 1924 amounting to nearly $8,700,000. 

In the beginning the State highway depart- 
ment consisted of the commission and its 
clerical assistants. There were no engineering 
subordinates. To-day its duties require an 
elaborate engineering organization employing 
over 1,300 persons, most of them needed 
because of the transfer of control over the main- 
tenance of the main roads of the State from the 
towns to the State department. 

From a method of financing the State’s 
highway operations, which depended in the 
beginning entirely upon the taxation of prop- 
erty, there has developed a system under 
which the taxation of the increasing numbers 
of motor vehicles and the fuel used by these 
vehicles supplies a fund which is upwards of 
70 per cent of the gross highway expenditure 
of the State and over 90 per cent of the net 








expenditure after deduction of the refunds 
paid by the towns. 

As for the improvement of the highways it 
has been shown that the interval since the 
creation of the State agency in 1895 has been 
divided into two periods; the first, or pioneer 
period, extending to 1913, and the period of 
modern development, which, beginning at 
that time, extends to the present day. During 
the earlier years of the pioneer period the roads 





A Section oF THe Kent-Maceponia Roan, TRUNK 
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THE RIGHT) 


to be improved were chosen by the selectmen 
of the towns and were surveyed, planned, 
constructed, and maintained by the local 
officials. Under this system no continuity 
of improvement was possible. The roads 
built were surfaced mostly with gravel or 
macadam. Planned for horse-drawn traffic 
and well adapted to that use they were totally 
inadequate for the heavy motor vehicle traffic 
which has developed during the last decade. 
By the close of the earlier period there were 
over 900 miles which had been graded and for 
the most part surfaced with gravel or macadam. 
Less than 6 miles were more durably surfaced. 
The majority of these old surfaces have been 
rebuilt or incorporated in the wider and more 
adequate improvements which have been made 
during the period of modern development. 

In this latter period there has been consider- 
able progress toward the consistent improve- 
ment of a connected system of main roads. 
From its beginning there has been a more or 
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less definite plan of trunk-line highway develop- 
ment which has been amended and added to 
repeatedly, so that in 1923 it included approxi- 
mately 1,566 miles of which 1,114 miles had 
been variously improved. The improvement 
that has been made and the maintenance of 
the improvements under a rapidly growing 
motor-vehicle usage are highly commendable. 
Yet the fact that only 32 per cent of the 
improved State roads in 1923 was surfaced with 
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The present commissioner has recommended 
a program for State-aid roads through a 
10-year period, so as to build up a com- 


' prehensive and well-devised secondary system 


to supplement the trunk-line highways; provid- 
ing also that future additions to the trunk-line 
highways be made contingent on the towns 
furnishing to the State rights of way 100 feet 
wide, so as to keep pace with the growth of 
motor-truck and passenger transportation. 


ere et ere 8 SS SE LS Te rt 





Tue State Highway CoMMISSIONERS FOR SEVERAL YEARS Have CALLED ATTENTION TO THE RAPIDLY 
INCREASING TRAFFIC ON THE StaTE Highways 


concrete, bituminous, or other types of modern 
pavements is sufficient to indicate that a great 
deal of work remains to be done to make the 
State highway system truly adequate for the 
traffic of the present and the immediate future. 
The State highway commissioners for several 
years have called attention emphatically to the 
rapidly increasing traffic on the State high- 
ways; to their inability to construct new roads 
or to reconstruct the existing State highways 
as fast as the public demands and the needs 
develop; and to the fact that the roads already 
built are deteriorating faster than the main- 
tenance forces can keep them in repair. 


This plan would, he said, ‘‘permit the es- 
tablishment of a hard-surfaced road in the 
center; would provide space for beautification, 
such as the planting of shade trees, the syste- 
matic erection of telegraph, telephone and 
power lines, and ample provision for sidewalks, 
trolley lines, sewers, and waterways.” 

He also recommended a new classification 
of the State highways based on traffic volume 
and intensity of traffic as follows: 


Terminal highways, meaning highways in industrial 
areas or which connect centers of population not widely 
separated where there is need for the trucking of loads 
in large-capacity trucks. ; 
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RESUME OF ACTIVITY 


Class A highways where there is a considerable 
volume of heavy truck hauling, but not so great as 
on the terminal highways. 

Class B highways where there is a comparatively 
small volume of heavy truck hauling of a type not 
necessitating the use of extremely heavy units. 

Class C highways, those highways not included in 
terminal highways, Class A and Class B highways, 
where the traffic consists chiefly of passenger motor 
vehicles. 


His reason for the foregoing classification 
was that, in his opinion, 90 per cent of the 
present highway traffic can be served ade- 
quately by a medium-priced road and that it is 
not economical to provide for the carriage 
of heavy loads on all of the highways. 

The department has made a tentative pro- 
gram of work to be done during the 15-year 
period beginning with the year 1925 which is 
shown graphically on the map, Figure 7. 
Within 10 years it is estimated that 1,506 
miles of State highway must be rebuilt or 
resurfaced. The expectancy of ‘‘probable 
years before reconstruction”’ is as follows: 





dl 


LVearrandaeseuaias soon a teas oe 206 
ZLLO OLY CHT ASeeE ee eee oe 436 
Ay COs D ny CATS ema © nae ete ee oO 642 
GtpoiWhyearssecse ee eke Sess 222 
LOS Gare aN CeIn OT Ose aes seers 339 


In other words, 206 miles of the system 
need immediate reconstruction; 436 miles 
may last from 2 to 3 years before such radical 
treatment is required, etc. 

The department is not ready to make public 
the estimates of the annual expenditure which 
this program will entail, if indeed it is able 
to make such an estimate with any degree of 
accuracy, but it is evident that the State 
highway budget must be increased greatly 
to do the work as planned. 

Since the beginning of the reconstruction 
work about the year 1913, 461 miles of trunk- 
line highway and 102 miles of State-aid roads 
have been reconstructed, a total of 563 miles. 
The new program calls for the rebuilding of 
nearly 1,300 miles in about 5 years, and before 
the year 1930. 


ECONOMIC CHANGES AFFECT ROAD PROGRAM 


INCE the creation of the State highway 
department in 1895 changes have oc- 
curred in the economic structure of the 

State which have had a most important bear- 
ing upon the development and use of the high- 
ways. Most important of these changes, of 
course, so far as the highways are concerned, 
is that which has taken place in the mode of 
highway transportation as a result of the 
introduction and development of the motor 
vehicle; but there have been other changes 
which also have had and will continue to have 
an influence on the improvement of the high- 
ways. 

Among these is the gradual shift in the oc- 
cupation of the people of the State from agri- 
culture to industry, and the accompanying 
movement of the population from the rural 
communities to urban centers. Connecticut 
has not been an agricultural State, as the term 
is generally understood, for many years, but 
the fact that between 1900 and 1920 the im- 
proved farm land of the State decreased by 
34 per cent indicates that farming as an in- 
dustry occupied relatively a much more 
important place when the State highway 
department was created than at present. 


The other side of the picture is indicated 
by the fact that between 1899 and 1919 the 
value of the State’s manufactured products 
increased 342 per cent. In view of these 
industrial changes, it is not surprising that there 
has been throughout the period of the State’s 
active participation in the work of highway 
improvement a shift of population from the 
rural areas to the cities which has resulted in 
actual decreases in the population of many 
of the towns, still further reducing their al- 
ready sparse population; and this tendency 
continues. 

The map, Figure 8, shows in seven groups 
the relative density of the population of the 
several towns according to the Federal census 
of 1920. The map was prepared from data 
which are given in full in Appendix V and 
summarized in Table 8. Group A in the lat- 
ter table is composed of those towns which 
have a population density of less than 64 per- 
sons to the square mile. In other words there 
are in this group at least 10 acres of land to 
each inhabitant. Group B comprises the 
towns which have from 64 to 127 persons per 
square mile; Group C, from 128 to 319 persons 
per square mile; and the other groups are 
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defined in a similar manner as indicated in| a class, actually decreased in each of the last 


the table. 

Groups A, B, and C are clearly rural since 
all towns in these groups have sufficient area 
to provide for every inhabitant at least 2 acres 
of land. Groups D, EH, F, and G, 34 towns in 
all, may be classed as wholly or partly urban 
in character, although towns ranging from 2 
acres per inhabitant to 2 persons per acre 
(Groups D and E) are not very densely set- 
tled. As will be seen by reference to Table 8 
the rural towns include 4,049 square miles, or 
84 per cent of the total land‘area of the State. 


Table 8.—Population of Connecticut in 1920 grouped on 
the basis of the number of persons per square mile of 
land area 











Average 
Group and number of | Number F Area in eee? 
persons per square of Population | square sons per 
mile towns! miles square 
mile 
dS 5) 80 | 87, 800 |2, 574 34 
B (64-127) _--.-.--- 26 | 74,571 | 809 92 
@(128-319)2 22.2 28 | 148,853 | 666 | 224 
NS 20-639)ea- 5. ee 17 | 209,384] 446| 469 
E (640-1,279)__..--- 8 | 175,531 | 195 | 900 
F (1,280-6,399) _____ 6 | 240,364] 73 | 3, 293 
G (6,400 and over) _- 3| 444, 128 Brainy 192 
Staterseae 168 |1, 380, 631 |4, 820 287 


1 Cities included. 


The tendency of the population of the State 
to shift from the rural to the urban areas is 
shown by Table 9. In this table it is shown 
that the population of the Group A towns, as 


two decennial periods, the decrease amounting 
to 2.5 per cent between 1900 and 1910 and to 
5.2 per cent between 1910 and 1920. There 
were 54 towns of a total of 80 in this group 
which decreased in population during the 20 
years. Group B as a whole shows small gains 
in both decades, but 6 towns of a total of 26 
included in it showed a loss of population be- 
tween 1900 and 1920, and 9 lost between 1910 
and 1920. Group C has 2 towns of a total of 
28 which lost population between 1900 and 
1920, and 2 which showed a decrease between 
1910 and 1920. There were no losses in the 
other groups, except in the case of 4 towns in 
Group D, which lost population between 1910 
and 1920. The greatest gains during both 
periods were recorded in the urban towns. 
The towns in Groups A, B, and C which lost 
in population in the two decades occupy 2,004 
square miles or 41.6 per cent of the total 
State area. The Group A towns which lost in 
population occupy 1,819 square miles, or 37.7 
per cent of the area of the State. 

The significance of these population statistics 
appears when they are examined in relation to 
the mileage of highways in the towns of the 
several groups. This relation to the total 
mileage of highways and to the trunk-line and 
State-aid roads, respectively, is shown in 
Tables 10, 11, and 12. Of particular interest 
in these tables is the fact that the Group A 
towns which have a density of population in 
no case exceeding one person to 10 acres and 
an average density of one person to 18 acres, 


Table 9.—Population changes by groups of Connecticut towns between 1900 and 1910 and between 1910 and 1920 








Per cent of in- 

















Population Increase arene 
rar ae |g rie ot pers Det eat 
1900 1910 1920 1900-1910 1910-1920 |1900—1910) 1910-1920 
94, 962 92, 599 87, 800 | 2 2, 363 24,799 |22.5 2b bs), 9 
64, 856 68, 324 74, 571 3, 468 6, 247 5.3 9.1 
106, 143 122, 843 148, 853 16, 700 26, 010 | 15. 7 21. 2 
133, 135 168, 510 209, 384 35, 375 40, 874 | 26.6 24. 3 
104, 256 134, 981 175, 531 30, 725 40, 550 | 29. 5 30. 0 
| LS ee ee 1280-0. 500 eae 146, 195 192, 925 240, 364 46, 730 47, 439 | 32.0 24. 6 
(Ci es SB Be Oe e 6,400 and more- - - - - 258, 873 334, 574 444, 128 75, 701 | 109, 554 | 29. 2 BRA 7 
Statement a eee Fe 908, 420 | 1, 114, 756 | 1, 380, 631 | 206, 336 | 265, 875 | 22. 7 23. 9 





1 For explanation of population groups see page 31. 2 Decrease. 
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Table 10.—Street and highway mileage in Connecticut in 1925 classified by population groups? 


Population group 
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Per cent 
43. 3 
14.5 
15. 6 
12. 5 


100. 0 


State highways : ‘ 
ae ms perrons per All highways ; City ee ee high- 
Trunk-line highways State-aid roads 
Miles Per cent Miles Per cent Miles Per cent Miles 
=| 0-63... 8. ee 6, 724 43. 2 488 43. 8 267 40. 0 5, 969 
=| (64-127 2 Se eee 2, 319 14.9 198 I 7 128 19. 3 1, 993 
o| 28-5192 Se eee 2, 464 15. 9 191 lye 123 18. 4 2, 150 
=|1320—639 52 Bee See 1, 949 1255 149 13. 4 74 ibe! 1, 726 
£|(640-152/9 ee oe 883 lay, of 53 4.8 45 hy 7 785 
£| <1, 290-6;390 eee 609 ah) 25 2.3 22 3. 4 562 
_| 6,400 and more-___-___ 604 3. 9 10 a9 8 1.2 586 
Cl ae ee ee a eee 15, 552 | 100. 0 1,114 | 100. 0 667 | 100. 0 ISR 7(7ei 


1 The mileage of city and town highways is an estimate based in part on U.S. Dept. of Agriculture Bul. No. 388, 1917, revised by correspondence 


with the city and town officials and revised in part by measurements in the field made by employees of the State highway department. 


Table 11.—State-aid highways in Connecticut, July 1, 1923, classified by population groups 






























































Brick, 

eu nee Ane Ee. Bitu-- | pia: | Gos wood 
opulation umber of persons per | 44] ty rade Graal wi NMasad : ‘ ‘emen ock, 
group square mile types only EES stone. ERNE ee bars ue conerete Pe 

block 

Miles Miles Miles Miles Miles Miles Miles Miles Miles 
APE ac: eta ae O=63 0S nae Boe 267. 22 | 67. 29 Silom Meare es 90°75) 16.31) 222 ee ee 
Bee a ea 64-107 6222 3S2 127. 92 1) 55 21. 93 | 12. 42 67. 63 | 14. 56 | 0. 34 9,49 | See 
Caraee 1238-319 ee 122. 89 9. 32 23,05 7. 24 AL. | NO, ASA 2 262) al eo 0. 06 
dD eas er 2 320-639 Se = eee 13. 93 B45) 10. 62 3. 96 28: 32 1653845)53. 287) Ga eee 
beeps, Suse eee 640-1,279_________| 44. 49 . 93 4. 92 1. 66 29. 24 2. 13 sells} 5, 465 | =e 
Hoe eres 1,280-6,3899_______ 22. 33 . 94 OD eee 12. 46 2.00 | 2. 60 3. 06 12 
Geen es 6,400 and more____ Rd De | Se ene |e eee ee 5. 81 S3Gul) col 1227 js 
States |:2e = seeee ees 666. 53 | 80. 28 | 142. 42 | 36. 80 | 282.18 | 67.18 | 8. 94 | 47. 95 . 78 

Table 12.—Trunk-line highways in Connecticut, July 1, 1923, classified by population groups 
e : Suey 
rave ep dase dae woo 

Population | Number of persons per Allt Graded G 1 with Wracad Bitumi- | Bitumi- Cement | block, 
group square mile Mess only PRN cae. Eee ou ae onicae concrete peas 

block 

Miles Miles Miles Miles Miles Miles Miles Miles 
AS ete See Q-6322 tae eee 487. 96 | 73. 67 | 183. 34 | 27.31 40. 08 0. 24 | 30. 49 0. 09 
‘Bae 64-127 oor eae 198. 34 4. 24 22.14 | 11. 23 24.37 ||)16.05 1924.58 15 eee 
Or ae 128-3 192362 ea eee 190. 73 3. 14 17. 09 4. 57 19. 38 | 31. 01 | 43. 79 - 40 
Doe sere 320-6392. 22 ee 148. 82 4. 02 28. 78 2. 63 9. 36 | 30. 31 | 28. 92 13 
Hiss ee 640-17279) oe oe 53. 22 1. 02 1125 . 35 | 20.18 8. 52 16 
Eas eee 1,280-6,399______- 20.24 [seme PRY SNe eres Me Ay Bale is Na Go 30: e029 . 04 
CGSeeer eae 6,400 and more__-_ SAD) i Ck BR Sd. | See eee ee 60 | 6.04} 2.97 09 
States |e eee aa eee 1,114. 04 | 86.09 | 214.75 | 45. 74 94. 14 |111. 18 |149. 79 91 
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have within their borders 6,724 miles or 43.2 
per cent of the 15,552 miles of highway in the 
State, 267 miles or 40 per cent of the improved 
State-aid roads, and 488 miles or 43.8 per cent 
of the improved trunk-line highways. It has 
already been shown that these towns are not 
only sparsely populated but are actually de- 
creasing in population, yet it will later be 
shown that the trunk-line highways passing 
through them carry exceptionally heavy traffic 
and require the highest type of improvements. 
Obviously such improvements and their main- 
tenance are possible only when they are 
financed by the State, which explains the 
necessity for paying the entire cost of con- 
structing and maintaining the trunk-line high- 
ways from State funds. 

There are only nine towns in the State 
in which no trunk-line road had been built 
by 1923. Six of these towns are in Group A 
and three in Group B, but only two of the 
nine have neither a State-aid road nor a 
trunk-line within their boundaries. The State 
highway system, therefore, reaches every town 
in the State save two. 


INCREASE IN MOTOR VEHICLES 


From the highway standpoint, however, the 
most important economic change that has 
occurred is the substitution of motor vehicles 
for horse-drawn vehicles and the resulting 
tremendous increase in the number, weight, 
speed, and range of travel of vehicles using 
the highways. 

Connecticut has had in this respect much 
the same experience as other States. But, 
as the State is small and located between 
the thickly populated States of New York, 
Massachusetts, and Rhode Island, it has had 
to provide highway service not only for the 
increasing numbers of motor cars owned within 
its own borders, but, on the main roads in 
particular, for a large traffic from adjacent 
States as well. , 

The motor vehicles registered in the State, 
as reported by the State authorities without 
deduction of registrations and other correc- 
tions commonly made in the statistics pre- 
pared by the Bureau of Public Roads, in- 
creased from 23,200 in 1913 to 218,489 in 
1924, an increase in number of 195,289, or 842 
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per cent. In 1913 there were 52 persons ™ 
for each motor vehicle registered. In 1924 
there was one motor vehicle for every 6.3 
persons,” and in this respect, also, the State 
has followed the general trend throughout the 
United States. In 1924, when the number of 
persons per vehicle in Connecticut was 6.3, 
the average corresponding ratio for the New 
England States was 1 to 6.5, and for the 
entire United States, 1 to 6.2% Figure 9 
shows the number of persons per motor 
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11 Population basis, United States census, 1910. 
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vehicle registered in the United States and in | the distribution of the trucks is very much the 


the several groups of States for seven different 
years between 1913 and 1924. 

Statistics of motor vehicle ownership in 
Connecticut in 1924 are given in Tables 13, 
14,and15. For that year, the latest for which 
the complete official statistics are available, 
Table 13 shows the distribution of motor vehi- 
cles by population groups and the number of 
persons per motor vehicle. While, as indi- 
cated, there were 6.3 persons to the motor 
vehicle in the whole State, in Group A, the 
most sparsely settled area, there were but 4.2 
persons to each vehicle. Contrasting Groups 
A, B, and C, composed of 134 towns of un- 
doubted rural character, and including 79.8 
per cent in number of all towns of the State 
with the urban Groups D, E, F, and G, it will 
be seen that the rural towns with 28.7 per 
cent of the motor vehicles have an average of 
5 persons to the vehicle, while the city groups 
have 6.9 persons to the vehicle. 

Considering the passenger cars separately, 
it will be seen that in the whole State there 
are 7.5 persons per car, that Group A has again 
the smallest number of persons per car (5.1), and 
that Groups A, B, and C have an average of 
5.9 persons per car as against 8.1 persons per 
car in Groups D, E, F, and G. But only 28.59 
per cent of the passenger cars registered are 
from the rural town groups. 

Of the motor trucks, 29.3 per cent were reg- 
istered from the rural towns, indicating that 


same as in the case of the passenger cars. 

Table 14 shows the distribution of motor 
trucks in Connecticut by rated capacities and by 
population groups in 1924. As perhaps should 
be expected, Group G, comprising the three 
largest cities of the State—New Haven, Bridge- 
port, and Hartford—has more trucks of all sizes 
than any other single group. In these three 
cities were located 30 per cent of all of the trucks. 

The trucks of 1 ton capacity and under con- 
stituted 70.6 per cent of all of the trucks. If 
trucks of a capacity greater than 2144 tons be 
called ‘‘heavy”’ and those of a lesser capacity 
be called “light”, then 90 per cent of all the 
trucks in Connecticut are ‘‘light”’ trucks. The 
trucks of a rated capacity in excess of 5 tons 
are but 383 in number and form but 1.1 per cent 
of the total. Ninety per cent of them are reg- 
istered from the city groups. 

Table 15 shows a classification of trucks in 
four of the New England States in 1924— 
Maine, Massachusetts, Rhode Island, and 
Connecticut. The trucks of 1 ton capacity and 
under in all of these States constitute 71.3 per 
cent of the total truck registration, and in 
general the Connecticut truck registration by 
capacity follows closely the averages of the 
four States. The percentages for Massachu- 
setts and Connecticut are practically identical 
for most of the capacities. 

It is this change in the character and number 
of the vehicles using the highways of the State 


Table 13.—Distribution of Connecticut motor vehicles by population groups in 1924 
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Population | Number of persons per 
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CC. = 128=319. esters 26, 808 | 12.3 5. 6 
D3 ee 320-6392 eee ea 37,419 | 17.1 5. 6 
1 OR are ee 640-1279 3 Sa eee 29, 618 | 13.5 5.9 
dyes ety 1,280-6,399__=-__- 29, 415 | 18.5 8. 2 
Gee 6,400 and more-__-_| 59, 345 | 27.2 | 7.5 
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Table 14.—Distribution of Connecticut motor trucks by rated capacities and population groups in 1924 
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Table 15.—Motor trucks registered in 1924 in four New England States classified by capacity 








Registered motor trucks by States 





Truck capacity Four States Maine Massachusetts 1 Rhode Island Connecticut 
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All capacities___....------|157, 529 |100. 0 | 17, 676 |100. 0 | 90, 400 |100. 0 | 16, 064 |100. 0 | 33, 389 | 100. 0 
1 ton and under___-_------ 112, 325 | 71.3 | 14,360 | 81.3 | 64,764 | 71.6 | 9, 623 | 59.9 | 23,578 | 70. 6 
MELONS EOUGS ee ne ee 28,742 | 18.3 | 2,719 | 15.3 | 15,894] 17.6 | 4,424 | 27.5 | 5,705 vol 
PLO TBS Oe eee = 6,006} 3.8 Byer Waa). UCLA Eos sau Cipher on eel, O19 4.9 
Mato ai tons sesh e505 3,946 | 2.5 166 £99) 92,468) 2.7 249a\0 91.61) 1, 063 3.2 
Asta bA0NS oe noe boos 4,740 | 3.0 53 P47) 0874961 3.9 150 9| 1,041 aya 
BebOns and OVel==- =a === iL ee |) ak a 1S lene 486 5 900 | 5.6 383 iba 














1 In addition, there were registered in Massachusetts 1,426 trucks, owned by municipalities, the capacities of which were not recorded. 
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that has brought upon them, even in the 
sparsely settled rural sections, an intensity of 
trafic which demands for its adequate accom- 
modation types of surface construction of much 
greater durability and cost than were required 
by the traffic of 20 years ago. 

It is this change that has made necessary a 
continuous and consistently improved system 
of main roads covering the entire State and 
connecting with similar systems in the adjoin- 
ing States. By virtue of the situs of owner- 
ship of the motor vehicles, their range of travel, 





under the administration of the local officials. 
But, even on those highways which properly 
belong in the State system, there are different 
degrees of traffic density which call for different 
degrees of improvement. 

As a result of the increase in license fees and 
the imposition of the gasoline tax the operators 
of the motor vehicles now pay upwards of 
70 per cent of the revenue which is necessary 
to meet the gross highway expenditures of 
the State. They are therefore entitled to 
such an expenditure of the State’s revenue 





Tue Process or Apsustina THE Service or Highway Construction AND REPAIR To THE NEEDS oF 
Trarric Must Be Continvep, Especiatity In VIEW OF THE CHANGING CHARACTER OF TRAFFIC 


and the character of their use, there comes 
naturally upon certain highways of Connecti- 
cut, as of all other States, a concentration or 
accumulation of traffic contributed by all sec- 
tions of the State and adjoining States. These 
highways are those which should be included 
in the State highway system, to be improved 
to a degree consistent with their dense traffic. 
Others more numerous and more extensive in 
the aggregate, because of their location, serve 
no such heavy traffic and accommodate the 
vehicles of the locality rather than the larger 
area. These may reasonably be continued 


as will produce the greatest benefit to the 
traffic. The State, on its own part, viewing 
the developing use of the motor vehicle as 
the development of a new form of transporta- 
tion, is interested in the provision of highways 
of a character that will contribute to the 
development of the highest economy in this 
as in other forms of transportation. 

The several changes which have been made 
during the period of motor-vehicle develop- 
ment in the program of highway improvement 
and in methods of highway administration, have 
been brought about mainly by this intention. 
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This process of adjustment of the service of 
highway construction and repair to the needs 
of traffic must be continued, and it was for 
the purpose of ascertaining the facts necessary 
as a basis for the framing of a program for the 


immediate future that the Connecticut high- 
way transportation survey was undertaken 
jointly by the United States Bureau of Public 
Roads and the State highway department. 


THE TRANSPORTATION SURVEY 


HE development and improvement. of 
4p the Connecticut highway system in- 
creases the public welfare by the pro- 

vision of highway transportation service. The 
justification of the program depends upon the 
extent and quality of the service provided, for 
there is no fundamental difference in principle 
between this public business of providing 
highway transportation facilities and a private 


business engaged in the production of commodi- 


ties or the performance of services. The 
same basic principles of management govern 
in both cases. 

Applied to the public business of providing 
highway transportation service, the first of 
these principles is that the mileage and type 
of the improved highways developed must be 
such as to meet the public demand and 
adequately serve the traffic needs. 


The second is the familiar principle of the 
budget upon which all financially sound indus- 
tries are founded. Applied to highway im- 
provement it involves: (1) The determination 
of the amount of money required to effect the 
improvement; (2) the apportionment of the 
cost among those who benefit in proportion 
to the benefits received; and (3) the expenditure 
of the money in accordance with the pre- 
determined plan under which each particular 
highway will be improved to the degree re- 
quired by the traffic and to no greater degree. 

Finally there are the principles of engineer- 
ing and business management which govern 
the physical production of the improvement. 

The highway engineer as the director of the 
public business of providing highway trans- 
portation service is responsible: (1) For the 
analysis of the demand for his product; (2) for 





MEASURING AND WEIGHING A Loap or BuiupInag MATERIAL AT ONE OF THE SURVEY STATIONS 
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a financial analysis of the revenues required, 
the revenues available, and the establishment 
of a budget for the period of the improvement 
program; and (3) for the business management 
of the undertaking. 

Efficient highway administration in accord- 
ance with these principles requires compre- 
hensive economic and engineering research. 

The tremendous increase in the number of 
vehicles has revolutionized highway transpor- 
tation. It has made the provision of highway 





TraFFic Data WERE RECORDED AT 57 SURVEY 
STATIONS 


service one of the principal industries of the 
country. Each year since 1920 expenditures 
for rural highways in the United States have 
approximated one billion dollars, and_ still 
highway construction has not kept pace with 
the demands for highway service as reflected 
by the growth of motor-vehicle registration 
and traffic. 

The establishment of scientific plans of 
highway development, which will produce the 
maximum of highway service with the available 
revenues and the available supply of labor, 
equipment, and building materials, requires a 
careful analysis of highway traffic, the trend of 
its development, and its distribution over the 
highway system. The necessity of such an 
analysis is now recognized by highway execu- 
tives throughout the country, but their efforts 
have been handicapped by the lack of precise 
knowledge of the character and amount of the 
traffic using the various roads. It was to 
remove this handicap and to provide a basis 








for the scientific planning of highway improve- 
ments in Connecticut, that this systematic and 
comprehensive study of highway traffic was 
undertaken. 

The general purpose of the survey was to 
obtain the traffic information necessary for the 
establishment of a definite plan of highway 
improvement based on the present and expected 
future traffic significance of the various high- 
ways in the State. 

A classification of all highways on the basis 
of their relative traffic importance was felt 
to be the first need. Such a classification is 
required to determine the order in which the 
highways should be improved and the dis- 
tribution of construction and maintenance 
funds over the highway system. ; 

The order of improvement thus established, 
and an equitable allocation of funds provided, 
the selection of the most economical type and 
design of improvement for each highway is the 
next step. Such a selection must be based not 
only upon the present and expected future 
traffic density but also upon the type of the 
trafic units. The more important consider- 
ations are: (1) The present and estimated 


future density of traffic; (2) the ratio of the 
number of trucks to the number of all vehicles; 
(3) the relative number of trucks of large, 
medium, and small capacities; and (4) the 
maximum wheel loads and the frequency of 
heavy gross loads and wheel loads. 

In individual cases other factors must be 
considered, but in general these considerations 
govern the selection of types and the design of 
the pavements. The final selection of the 
type of surface depends also upon physical 
considerations such as topography, drainage, 
soil and subgrade conditions, availability and 
cost of materials, as well as upon traffic 
considerations. 

In addition to these purposes it was also 
planned to determine the place of highway 
transportation in the transportation system as 
a whole, and to establish the principles which 
should form the basis for the coordination of 
highway transportation with other forms in 
order to develop as a whole the most efficient 
transportation system. 
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THE METHODS OF THE SURVEY 


HE survey was begun in September, 1922, 
and continued for one year, during 
which time traffic data were recorded 

at the 57 survey stations shown in Figure 10. 
These stations, carefully located and desig- 


nated before the beginning of the survey, were 


operated on an average of once a month by 
“recording” parties which recorded all passen- 
ger-car information and the principal types of 
motor-truck information, with the exception 
of the weights of the vehicles. Nine hours 
constituted the length of each operation at a 
station; the actual hours, however, varied 
with each operation and ranged between 6 a. m. 
and 9 p. m. A sufficient number of night 
operations were made to enable the correction 
of all traffic counts to an average 24-hour day. 


In addition to the operation by recording |, 


parties, 8 of the 57 stations were: operated by 
a “weight” party, which recorded all motor- 
truck traffic information, including weights of 
vehicles. These eight stations were located at 
key points on the principal highways in differ- 
ent sections, in order that practices in motor- 
truck loading in various parts of the State 
could be determined. 

The weight stations were operated for a 
period of one week (not including Sunday) 
every two months. The hours of operation 
ranged from 6 a. m. to 8 p. m., with a 10-hour 
operation, beginning at a different hour each 
day of the one-week period. Night traffic 
(between 8 p. m. and 6 a. m.) was recorded once 
during each week’s operation at a station. 

One of the most important features necessary 
for the efficient and successful procedure of the 
survey was a carefully planned field operating 
schedule. This schedule not only provided for 
the weekly operation of weight stations every 
two months and for a regular movement of 
recording parties from one station to another 
each day, but also for a proportionate number 
of Saturday, Sunday, and week-day operations 
at each station. The schedule also provided 
for the recording of traffic at a different period 
of the day each time a station was operated; in 
this way it was possible to determine varia- 
tions in traffic during an entire day. It was 








also necessary, in devising the field-operating 
schedule, to avoid duplicate recording of traffic 
which would result if two or more survey sta- 
tions, located near each other on the same 
highway or on connecting highways, were 
operated on the same day. 
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Fig. 10.—LocaTion or ConneEctTicuT TRAFFIC SURVEY 
STATIONS 


The forms used by recording parties in 
recording motor-truck and passenger-car data 
and the record sheet used by the weight party 
in recording motor-truck information are 
shown in Figures 11 and 12. 


‘Station. a sR ae cme emer come ee = 
pate. AL MOL BB. Re BI, Bl vne 


” ” Deeside Bd 
Minit AV Scere Ie) PB sarod esneenone No 








6 6/G|/6 6 6 6/5 6.9 
177 7171717 77171717 7\7 7 7\7\717 717|7 7 @ 717 78 
+18 8 6/8/8/8 8/8/8/5/3 0/3 8 8/6/8/5 6/8/8 8 B 8/8 8 





9 9@gis!9'9'9 9 9319 
BYIDAFBNBEHTDBHYVUNRVUASSHMHHMAOHS 





Fig. 11.—REPRODUCTION OF TABULATION Carps UsED 
IN TRAFFIC SURVEY 


41 


42 HIGHWAY TRANSPORTATION SURVEY 






CONNECTICUT — TRAFFIC SURVEY 


UNITED STATES BUREAU OF PUBLIC ROADS 


Aah te 28 STATIONMawebiawen Ml DIRECTION OF TRAFFICLa~- SHEET NO...Z----. 
if [weirs time easumement | 


TIRE WIOTM OM PAVEMENT 
UMDER LOAD TO PAVEMEN 
[Fawr [mean] YOR LOAD 
see ! [ Tyee [wioTH] ONT] REAR ] FRONT, 

















TRUCKS 


LICENSE 
NUMBER 


jelineer del at 











AIA. 





a 
8 


SanAReR Ee 


i | 
S ~ 
QD) RS < 
= . M 
~ 
M 


el pk ae 
ij 

; 
hb ih BI 





ae 

& PB [eB fs [sf 

RRP RD | 

pasa aaa 
=a 

we] | | | RT OBR 


sl/ei£ 2.2 
















23.25 27|14.30)12 12 3030 % ah ER CENSUS My 
< Olt 11 2020 OVERLOAD é 
ites a EN A 
IIE led Le By fA Je irifler HIG OI EE, Ps 
a3 ie@e@ijii: rn orn] Be oo Pia itn) Ki vileg 
22 2\2\2}zi2z|2|2iz|22 a ered ated bel te 
ie Hitt 3.3|3 3 @3 33.03/33 e713 3 3/3 9.3]3 3/3 33] ) 
444 4)4/4/414/4 4/44 4 a Gala alaiaalsiace [alan 444/44 41441444 s 
ss sisistsisisisisis sis 5 slelsisis sis@ sis 55155 5l@5 s[fis 5 si55 5/5 sis@sle° 
6 6 6/6/6/6/6/6/6)/6)6 € 6 6 6/6/6/6/6 6/6 6 6/6 6 6/6 6 6/6 6 6 6 6 6/6 6 6/6 616 6 6 3 








77 rela ll 717 a] 9 ala helzlez|2 7 7\7 7 2/7 7 2/7 7 7/87 7 7|7 7 Zl@7|7 7 2/0 
8 6 8|8/8/8\/8]/9/8/8/8 8/8 & 6/8/8/8/6 8/8 & 6/6 8 6/8 8 @S s 8] (8 6 6/8 6 Ss OS BS 


9)9/91819191919191319'319'9 1919191319 3192 212 Bale ana sx $9 spores. Sas 
UBBTDAWI RBH wY aR AS 


CONNECTICUT — TRAFFIC SURVEY 


UNITED STATES BUREAU OF PUBLIC ROADS 


ee es 






vk s 
s 3 Q 3 

SSS ee eres setae N 
5 


hr Soot | CL EU IECO" 


AVA OW ACA orm 
tune wy. eo. |e 2. 


Fic. 12.—Fiztp Forms Usep ror RecorpiInc PasseNGER Car AND Motor Truck Data at RECORDING 
STATIONS 





rhe eee 


cae FP  Balad al 


wy Wtewigecc’* 


DENSITY OF HIGHWAY TRAFFIC 


HE average daily distribution of traffic 
JP on the important highways of Con- 
necticut, as developed by the survey, is 
shown in Figure 13, in which the width of the 
lines representing the roads is proportioned to 
the observed average and maximum traffic 
density. It is apparent that the Boston Post 
Road from the New York line near Greenwich 
to New Haven is the most important highway 
in the State. Of almost equal importance is the 
highway extending north from New Haven 
through Meriden, Hartford, and Thompson- 
ville to the Massachusetts line. Other impor- 
tant main routes are the highways from Bridge- 
port to Waterbury and Thomaston, Thomas- 
ton to Hartford, the shore route from New 
Haven to New London and Westerly, and the 
route from New London to Norwich, Plain- 
field, and Putnam. 
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The traffic importance of the above-men- 
tioned routes is explained by the fact that they 
connect the important centers of population 
and industry in Connecticut and neighboring 
States. The route from Greenwich to New 
Haven is the most important highway in the 
State system, partly because it is the natural 
inlet and outlet for New England traffic and 
provides the main highway connection between 
New York City, which is located approximately 
30 miles southwest of Greenwich, and the 
Bridgeport and New Haven territory, and 
partly because of the large number of smaller 
towns and villages through which it passes. 
As distance from a large city increases it has 
been found to be the general rule that traffic 
originating at or destined for that ‘city de- 
creases. In the case of the route from Green- 
wich to New Haven, the expected decrease in 
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traffic with increasing distance from the larger 
cities is largely offset by the increments of 
traffic from smaller cities and villages along the 
route. This results in very uniform density 
throughout the route. On the shore route 
from New Haven to Westerly the variation in 
traffic density is much greater, decreasing as 
it does from an average of over 3,000 motor 
vehicles east of New Haven to less than 1,000 
vehicles a day at the Connecticut River bridge 
east of Saybrook. 

The effect of proximity to the larger cities 
upon traffic density is apparent on other roads 
entering New Haven, particularly on the road 
from New Haven toward Waterbury, on the 
roads leading to Hartford, and on roads lead- 
ing to New London. On most of these roads 
the traffic decreases rapidly as the distance 
from the city increases. Naturally, when 
cities are only a short distance apart, zones of 
influence overlap and the highway traffic be- 
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tween them becomes relatively uniform at all 
points. This condition is observable on the 
routes connecting Hartford with New Britain, 
with Farmington, with Plainville, and with 
Bristol, which is located approximately 5 miles 
west of Plainville. 

It is generally true, however, that traffic on 
any route decreases as distance from the cen- 
ters of population served by the route in- 
creases, and the point of minimum traffic is 
therefore the point farthest removed from the 
centers of population. In general, the traffic 
tends to vary directly with the population and 
industry served by the route, and inversely 
as the distance from centers of population and 
industry. Other factors prevent the develop- 
ment of an accurate mathematical formula, 
but the tendency is pronounced. 

With the exception of the route from Green- 
wich to Westerly, the general direction of the 
important traffic routes in Connecticut is north 
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Fig. 14.—Averace Darty AND Maximum Moror-Truck TRAFFIC ON THE ImMporTANT HIGHWAYS OF 
CoNNECTICUT 
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DENSITY OF TRAFFIC 


and south. Other east and west routes, al- 
though of considerable importance, are second- 
ary to the north and south routes. 

The distribution of average daily truck traffic 
shown in Figure 14 is, in general, similar to the 
distribution of total traffic. The routes from 
Greenwich to New Haven, New Haven to Hart- 
ford and Thompsonville, Bridgeport to Water- 
bury and Thomaston, Thomaston to Hartford, 
New Haven to New London and Westerly, and 
New London to Norwich, Plainfield, and Put- 
nam, already shown on the basis of the total 
traffic to be the most important highways in 
the State, are shown by Figure 14 to be the 
most important motor-truck highways. Other 
routes connecting important industrial centers, 
such as New Haven and Waterbury, and Hart- 
ford and New Britain, are of greater relative 
significance as trucking routes than as passen- 
ger-car routes. 

The width of the white space between the 
black lines of Figures 13 and 14 represents 
the average daily traffic throughout the year. 
But traffic varies greatly with the seasons of 
the year and the days of the week. Hence 
there is also shown in these figures by the width 
from outside to outside of the bordering black 
lines the maximum traffic which occurs at all 
poimts at certain periods. Considering all 
types of vehicles, Sunday is the day and Au- 
cust the month of maximum total traffic. 
The distribution of the total traffic on a Sunday 
in August is therefore presented in Figure 13 
as an indication of the maximum traffic den- 
sity. The density of the traffic on this par- 
ticular day was 254 per cent of the average. 


Variation in truck traffic is considerably less 
than the variation in passenger-car traffic. 
The monthly variation in passenger-car traffic 
ranges from 29 to 193 per cent of the average. 
For truck traffic the corresponding range is 
from 68 to 122 per cent. Truck traffic is very 
uniform from Monday through Friday. On 
Saturday it is somewhat lower than on other 
week days, and on Sunday it is very low com- 
pared with other days of the week. 

Maximum daily truck traffic, as shown in 
Figure 14, which represents a Friday in Octo- 
ber, is approximately 146 per cent of the aver- 
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age daily truck traffic for the year. These 
figures represent the present normal peak load 
of traffic for which highway facilities are re- 
quired. Unusual density of traffic on holi- 
days or special movements on certain routes 
due to fairs, football games, and similar events 
will exceed in density the movements indicated 
on these charts. It is not necessary to con- 
sider these special movements in planning the 
highway program, but due allowance must be 
made for the expected increase in traffic during 
a reasonable period in the future. 

The highways which, on the basis of aver- 
age traffic, are the most important traffic routes, 
as shown by Figure 13, are also the most im- 
portant highways from the point of view of 
maximum traffic. The highway from Green- 
wich to New Haven carried during a Sunday 
in August approximately 8,000 vehicles through 
out its entire length, and near Greenwich a total 
of 11,410 vehicles. The highway from New 
Haven to Hartford served during the same 
period between 5,500 and 6,800 vehicles 
throughout the entire distance, and the con- 
tinuation of this highway through Thompson- 
ville to the Massachusetts line served approxi- 
mately 5,000 vehicles during the maximum 
day. 

In Figure 15 the average daily traffic on the 
State highways is shown in relation to the 
density of population and the increase or 
decrease in population during the last decennial 
period. (See Appendices V and V—A). It is 
evident from this figure that the principal 
traffic routes are as follows: 

1. The Post Road from the New York State line 
through Bridgeport, Meriden, Hartford, and Thomp- 
sonville to the Massachusetts line. 

2. The route from Bridgeport to Torrington. 

3. The Shore Road from New Haven to Westerly. 

4, The route from New London to Putnam. 

5. The route from Hartford through Farmington 
and Plainville to Thomaston. 

6. The route from Hartford to New Britain and 


Plainville. 
7. The route from New Haven to Waterbury. 


It is evident also from the grouping of the 
areas of dense population about the important 
traffic routes that there is a relation between 
highway traffic and the population of the 
tributary area. 
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Of the 17 towns having a population in 1920 
of 640 or more persons per square mile, 16 are 
traversed by these principal highways, and 
the remaining town, Manchester, is located 
east of and connected with Hartford by a 
heavy traffic route. 

Of the 34 towns having a population in 1920 
of 320 or more persons per square mile, 28 are 
traversed by the above routes; and of the 
remaining 6 towns, 4 (Danbury, Middle- 
town, Vernon, and Windham) include incor- 
porated cities which contain the major part of 
the population of the town. The remaining 
towns are Manchester, mentioned above, and 
Windsor Locks, a town of very small area. 

Of the 62 towns having a population in 1920 
of 128 or more persons per square mile, 45 are 
traversed by these principal highways. In 
addition to the 6 mentioned above, towns in 
this group not traversed by these highways 
are Winchester, including the city of Winsted; 
Southington, including the borough of South- 
ington; Bethel, including the unincorporated 
borough of Bethel, which in 1910 as the 
borough of Bethel contained 80 per cent 
of the population of the town; Hamden, which 
is adjacent to New Haven; Essex; Sprague; 
Cromwell; Windsor; New Canaan; Saybrook; 
and Portland. 

Of the 106 towns having a population of 
less than 128 persons per square mile in 1920, 
only 15 are traversed by the principal high- 
ways, and 8 of these 15 towns are adjacent to 
the Shore Road. Reference to Figure 15 
will indicate that traffic on the section of this 
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route passing through these towns (Guilford 
to Westbrook, inclusive) is small as compared 
with the traffic on the rest of the route. 

Of the 80 towns having a population of less 
than 64 persons per square mile in 1920, only 
8 are traversed by the principal highways. 
These towns are Harwinton, on the Bridgeport- 
Torrington route; Bethany and Woodbridge, 
on the New Haven-Waterbury route; Old 
Lyme, Madison, Westbrook, and Guilford, on 
the Shore Road; and Lisbon, on the New 
London-Putnam route. 

The areas adjacent to the important routes 
are also increasing in population at a more 
rapid rate than the other sections of the State. 
Of the 35 towns having an increase in popula- 
tion of 30 per cent or more between 1910 and 
1920, as shown by Figure 15, 24 are traversed 
by the main highways. Of the remaining 
11 towns which increased 30 per cent or more, 
only 1—Manchester—had a population of over 
320 people per square mile in 1920. 

Of the 59 towns having an increase in popu- 
lation of 15 per cent or more during the same 
period, 40 are traversed by these routes. Of 
the remaining 19 towns which increased 15 
per cent or more, only Manchester had a 
population of over 320 people per square mile 
in 1920. . 

A summary of the population density and 
rate of increase in the areas adjacent to the 
principal traffic routes is shown in Table 16, 

The areas adjacent to each of the principal 
routes have an average density of population 
per square mile considerably in excess of the 


Table 16.—Comparison of town population per square mile and rate of population increase or decrease in areas 
adjacent to Connecticut highways 
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average for the State. The area adjacent to 
the New Haven-Waterbury route shows the 
greatest density of population. This route is 
short and connects the important cities of New 
Haven and Waterbury. Traffic between these 
points has three alternative routes—the direct 
route, the route via Derby, and the route via 
Cheshire—so that motor-vehicle moyement on 
the direct route is not so heavy as the popula- 
tion would indicate. 

Population is also increasing at a faster rate 
in the areas adjacent to the principal traffic 
routes, the rate of increase varying from 17.2 
to 39 per cent, while the rate of increase for the 
remainder of the State is only 4.7 per cent. 
The more rapid rate of population increase in 


the areas adjacent to the principal highways 


indicates the urgent need for the planning and 
construction of highways to serve future traffic 
needs in these areas. 

The growth of population is not uniform 
along the various routes. The Post Road 
traverses two towns which decreased in popula- 
tion between 1910 and 1920, and the Shore 
Road traverses five towns which decreased 
during the same period. In each of these cases 
the increase in population along other portions 
of the route overshadows these decreases so 
that, although the traffic originating in these 
towns may be decreasing, the traffic on the 
route will continue to increase. 

The present distribution of population and 
the trends of population growth as reflected in 
the more rapid increase in the densely populated 
areas and in the more rapid increase in urban 
population than in rural population indicate 
that the present main traffic routes will con- 
tinue to be the important routes and may 
increase in relative importance. The changes 
in relative importance of main traffic routes, as 
compared with those of secondary importance, 
must of necessity be slow and will not be im- 
portant during the next few years. 

The present trends indicate that minor traffic 


routes will with some exceptions continue to be 


of minor importance. The present’ areas of 
low population density and of decreasing or 
slowly increasing population will not become 
important traffic areas during the next decade. 
These areas are particularly the northwestern 
part of the State and the area north of Willi- 
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mantic, east of the territory served by the Post 
Road from Hartford to the Massachusetts 
line, and west of the territory served by the 
highway leading from Putnam to the Massa- 
chusetts line. 


PROVISION FOR DENSE TRAFFIC ON 
CERTAIN HIGHWAYS 


The provision of safe and adequate highway 
facilities for the volume of traffic using the 
principal highways becomes a problem of the 
first magnitude. Safety demands a width of 
highway, throughout the entire route, adequate 
to accommodate the traffic. Any obstruction 
which impedes the free flow of traffic, such as 
dangerous curves, sharp grades, narrow bridges, 
highway and railway intersections at grade, 
and traffic ‘‘bottle necks,’ becomes a point of 
congestion and danger. Within villages and 
cities, through which a heavy-traffic route 
passes, trolley lines, narrow or inadequately 
improved streets, congestion caused by the 
parking of automobiles, and traffic at inter- 
secting streets add to the difficulties of the 
problem of providing adequate highway service. 

Economy and efficiency of highway transpor- 
tation, as well as safety, require the elimina- 
tion of all obstructions to the free movement of 
traffic. When the traffic is dense, delays 
caused by obstacles to its continuous and uni- 
form movement add largely to the cost of mov- 
ing people and commodities over the highways. 
A small differential in the cost of operating 
vehicles over different types of surface accumu- 
lates to large losses to the motor vehicle users 
on a heavy-traffic route, unless the highway 
is improved with the type of surface which 
provides the greatest economy in vehicle oper- 
ating costs. 

It is clearly sound economic and engineering 
policy, therefore, where the daily traffic volume 
is large, to provide highway service over the 
most direct practicable route, with low gradi- 
ents, and adequate width, with the type of 
surface upon which vehicle operating costs are 
the lowest, and with every possible obstruction 
to the free flow of traffic removed. 

The routing of an important highway 
through a large city also creates other prob- 
lems. ‘The traffic volume is always greater at 
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the entrances to the city and within the city| TRAFFIC DENSITY IN RELATION TO 


than it is upon the highway at some distance 
from the city limits. This congestion is due 
primarily to the large volume of local and 
suburban traffic which is added to the interur- 
ban traffic, and to the fact that frequently two 
or more highways converge at or near the en- 
trancetothecity. Itis possible, but frequently 
very difficult, to provide additional highway ca- 
pacity by the diffusion of the traffic flow into 
several parallel streets and by eliminating the 
convergence of highways at one city entrance. 
In the majority of cases it will probably be 
found to be in the interests of both economy and 
safety to construct “by-pass” routes around 
centers of population which will enable through 
traffic to avoid the city and also permit the 
natural “sorting” of traffic outside the con- 
gested city area. It is doubtful if the addi- 
tional business which accrues to a limited class 
as a result of routing through traffic through a 
city is commensurate with the inconvenience 
and danger to normal local vehicular and 
pedestrian traffic resulting from traffic conges- 
tion in the city streets. 

Another possible solution of the problem of 
providing adequate and safe highway service 
on the Greenwich-New Haven route is to 
develop a parallel route a few miles north of the 
present location. In this way a number of the 
present congestion points could be avoided and 
a direct route for through traffic, with connec- 
tions to all important cities and villages, could 
be provided. The forecast of traffic for 1930 
indicates that the satisfactory handling of 
traffic on the present route will soon become a 
serious problem. A parallel route north of the 
present one would provide a fast-traffic high- 
way, avoiding some of the traffic problems 
involved in passing through villages, and would 
have in addition two distinct advantages. It 
would open and develop another section of the 
State and, by a shift of through traffic from 
the present route, permit local traffic to utilize 
to full advantage the present location. 

The solution of this problem should be based 
upon the relative cost of the various improve- 
ment plans as compared with the service yield- 
ed by the improvement. 


PRESENT SURFACES 


Figures 16 and 17 indicate, respectively, aver- 
age density of daily total vehicle and motor- 
truck traffic in relation to the types of surfacing 
with which the highway system was improved 
in 1923. In general, it will be noted that the 
principal traffic routes are surfaced with the 
higher types of surfaces. There is, however, a 
lack of uniformity of type on many of the im- 
portant routes. For example, the highways 
from Greenwich to New Haven and from New 
Haven through Hartford and Thompsonville to 
the Massachusetts State line, although princi- 
pally of concrete construction, have sections of 
macadam surfacing. On these routes this lat- 
ter type of surfacing will not provide adequate 
service without excessive maintenance expense. 

The Shore Road from New Haven to Wester- 
ly is largely of macadam construction although 
there are short sections of concrete. On sec- 
tions of this route, particularly from New 
Haven to Guilford and near New London, 
macadam surfacing is inadequate. This route 
also has a section of gravel near Saybrook 
which can not be expected to yield ade- 
quate service without excessive maintenance 
costs. : 

The route from the junction with the Post 
Road east of Bridgeport to Derby, Water- 
bury, and Torrington is almost entirely of con- 
crete construction except for the gravel section 
between the Post Road and Derby. This sec- 
tion undoubtedly does not provide adequate 
service to the volume of traffic using the route. 
The route from New London to Norwich, 
Plainfield, and Putnam has a large mileage of 
gravel surface, which can not provide adequate 
service, particularly in view of the volume of 
heavy-duty truck traffic found on sections of 
this highway. (Fig. 20.) The road from New 
Haven'to Waterbury also carries heavy traffic, 
both passenger-car and truck, in proportion to 
its type of construction. 

The most important light traffic route which 
is improved with high-type surface is the high- 
way from Hartford to New London via Col- 
chester. 
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traffic routes are generally limited to short 
sections. 

The relation of present traffic density to the 
types of existing highway improvement, as 
shown in Figures 16 and 17, together with the 
capacity of the motor trucks using the roads, 
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motor-truck loading practices, and the ex- 
pected future traffic upon various routes, as 
analyzed in following sections of this report, 
are among the more important factors to be 
considered in the formulation of a scientific 
program of highway development. 
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MOTOR TRUCK CAPACITIES AND LOADING 


HE design of highways and the type of 
pavement used for their improvement 
are dependent not only upon the 

amount of traffic using them but also upon the 
type and the weight of the traffic. The 
amount of traffic, or the number of vehicles 
using the various routes, indicates the general 
traffic importance of one highway compared 
with another. The number of vehicles is the 
most important factor to be considered in prob- 
lems of highway width, in the construction of 
96921 °—26——4. 


parallel routes, in the elimination of grade 
crossings, in the elimination of traffic ‘“bottle- 
necks,” and in similar problems concerned 
primarily with the free movement of traffic. 
But the determination of the amount of traffic 
does not form sufficient or conclusive evidence 
for the final selection of highway design and 
type of pavement, to serve traffic adequately 
and economically. 

Analysis of traffic on the Connecticut roads 
reveals entirely different types of traffic on 
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various highways. The first difference noted 
is a higher proportion of motor-truck traffic on 
one highway than another. This can be 
illustrated in the case of two highways, one of 
which connects two large industrial centers and 
the other a city and a pleasure resort. The 
latter highway would naturally be mainly a 
passenger-car route and be used less by motor- 
truck traffic (in proportion to total traffic) 
than the route connecting industrial centers. 
A more searching analysis reveals variation in 
motor-truck traffic itself; a preponderance of 
large-capacity trucks and heavy gross loads on 
one route and of small-capacity trucks and 
light gross loads on another. 

Highways are affected not only by the num- 
ber of vehicles passing over them but also 
by the types of these vehicles. Variation in 
the capacity, loading, and tire equipment of 
the vehicles causes corresponding variations in 
the effect upon the highways. Light, pneu- 
matic-tired vehicles have less effect then heavy, 


solid-tired vehicles. An investigation by the 
United States Bureau of Public Roads, into 
the effect of motor-truck impact upon high- 
ways, shows that a badly worn solid tire can 
deliver an impact seven times as great as the 
static wheel load. Pneumatic tires, on the 
other hand, seem to definitely limit the impact. 
In no case, using obstructions as high as 4 
inches, has it been possible to record pressures 
under pneumatic tires greater than double the 
static weight. In the choice of the design 
and type of pavement, therefore, these varia- 
tions in type of traffic must be considered. 
Variations in the rated capacities of motor- 
trucks using highway routes are an excellent 
basis for determining the type of motor-truck 
traffic. Small-capacity trucks are designed to 
carry light loads and although overloading 
(loading beyond the rated capacity of the 
truck) is not uncommon, it can not be prac- 





43 Status of the Motor Truck Impact Tests of the Bureau of Public 
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ticed beyond a certain degree. The rated 
capacity of a truck is found to bear a close 
relation to the average load transported by it; 
and the capacities of all trucks using a highway 
will bear a similar relation to the tonnage trans- 
ported over the highway. The proportion of 
light, medium, and heavy trucks passing over 
the highways of a State is the primary factor 
in the determination of types of motor-truck 
traffic. 

Additional evidence concerning motor-truck 
traffic is obtained by an analysis of net and 
gross loads and of rear-axle and wheel loads. 
This evidence is not only valuable in the selec- 
tion of highway design and type of pavement 
but also in traffic control and the regulation of 
overloading. 


PER CENT - TOTAL NUMBER OF TRUCKS 


ANALYSIS OF MOTOR-TRUCK TRAFFIC 


ON THE BASIS OF CAPACITY OF 
VEHICLES CAPACITY GROUPS - TONS 





Fic. 18—Distrisution or Motor Trucks By Capac- 


One-half ton is the predominant capacity of Bes oy eee 


motor trucks using the Connecticut highways, 
approximately one-fourth of all trucks recorded | Table 17.—Distribution of observed motor trucks by 
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same capacities registered as given in Table 15. 
It will be observed that the trucks of 1 ton 
capacity and under represent on the highways; That the distribution of light and heavy 
a much smaller percentage of the total traffic | trucks varies considerably on highways in 
than they do of the total registration, while | different areas of the State is indicated by the 
all other capacity groups are present in greater | table in Appendix VI. The classification by 
proportion in the traffic than in the registra-| capacity groups of the motor trucks observed 
tion lists. It is apparent, however, from | at the various survey stations makes possible 
Table 17 that, in the State as a whole, the| a comparison of the types of trucking at these 
motor-truck movement consists very largely of | stations and on the highways on which they 
small-capacity trucks, although the heavy-|are located. The highest percentage of large- 
truck movement is much heavier than the| capacity trucks was observed at station 36, 
registration of such trucks would indicate. | located north of Meriden on the Hartford- 
(Fig. 18.) Meriden Road; 23.2 per cent of the trucks 


1 Based on 82,738 trucks, 
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passing this station are of 5-ton capacity or 
larger. At station 35, on the same road, 
south of Hartford, 22.8 per cent of the trucks 
are of 5-ton capacity or larger. 

The absence of 6 to 714 ton trucks and a 
relatively low percentage of 5 to 514 ton trucks 
at some survey stations marks the roads on 
which they are located as medium or light- 
trucking routes. At station 2, located west of 
Danbury on the Danbury-Brewster (New 
York) Road, there are no 6 to 74% ton trucks 
and only 2.7 per cent of all the trucks have a 
capacity of more than 4 tons. 

The relative importance of highways as 
heavy or light trucking routes is more clearly 
defined in terms of the average daily number 
of trucks of various capacities using them, also 
shown in Appendix VI. The importance of 
the number as well as the percentage of trucks 
of various capacities is indicated by the fact 
that, although the highest percentage of heavy 
trucks (5 to 74% ton capacity) occurs at station 
36, the average daily number of such trucks 
at this station is only 61 as compared with 
165 at station 6, located west of Greenwich 
on the Boston Post Road. Of the 810 trucks 
passing station 6 daily, 455 are 4 to 114 ton 
trucks, 111 are 2 to 21% ton trucks, 79 are 
3 to 4, 150 are 5 to 5%, and 15 are 6 to 74% 
ton trucks. 

It is possible from a study of the capacity of 
trucks using the highways of the State to 
classify certain routes, for purposes of high- 
way design and surface type selection, as 
terminal highways and others as class A, B, 
and C highways. A terminal highway may 
be defined as a highway connecting large 
industrial centers, not widely separated and 
between which there is a daily motor truck 
trafic which consists of a large number of 
trucks of all capacities but especially of large- 
capacity trucks. Class A highways may be 
defined as carrying a smaller number of motor 
trucks of all capacities than terminal highways; 
class B highways as those the traffic of which 
consists mainly of small-capacity trucks; and 
class C highways as those over which the 
traffic of motor trucks of all capacities is 
relatively unimportant. In addition to the 
classification of highways, it is possible from 
a study of the movement of trucks of various 








capacities to establish certain general principles 
regarding the movement. 

Highways classified on basis of truck traffie.— 
Figures 19 and 20 illustrate the movement of 
small and large-capacity trucks over the Con- 
necticut highway system. The movement of 
14 to 2% ton trucks (fig. 19) is greatest in the 
southwestern section of the State, on the 
Boston Post Road. This road runs from New 
York, through Greenwich and Bridgeport, 
to New Haven, where it turns north through 
Meriden and Hartford; thence, following the 





Tue Boston Post Roap at Darien 


east side of the Connecticut River, to Spring- 
field, Mass., and then turns east to Worcester 
and Boston. Connecting, as it does, large 


centers of population and industrial areas, 


in and outside the State of Connecticut, the 
Boston Post Road carries a great volume of 
motor-truck traffic. Not only is the movement 
of 4% to 214 ton trucks greatest on sections 
of this road, but the movement of large-capacity 
trucks (fig. 20) is also heavier on this route 
than on any other highway in the State. At 
Greenwich the average daily number of 5 to 
7% ton trucks is 165, and at no point between 
Greenwich and the Massachusetts line is the 
average number of trucks of this largest size 
less than 40 per day. From the standpoint of 
the movement of large-capacity trucks, the 
Boston Post Road is therefore the most im- 
portant route in the State. For the purposes 
of selection of highway type and design and 
to establish its relative importance as com- 
pared with other highways in the State, it 
may be classified as a terminal highway; and 
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Tue Boston Post Roap 18 CLASSIFIED AS A TERMINAL Highway. BECAUSE OF THE IMPORTANCE OF ITS 
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HicHways oF CONNECTICUT 



















































54 HIGHWAY TRANSPORTATION SURVEY 
eee ‘CANAAN nS ae Or CATT TB Vo gma cea eared a aes ae te ee 
j to hl 
~ 
j WINSTED 
| 
| TORRINGTON 4 | 
| is\\3 ! 
| | i a 
: 102 PLAINFIELDJ| i 
WILLIMANTIC. | 
‘ | 
| NEW MILFORD 54 No 7s ! 
{WATERBURY 5 oN | 
HS NORWICH H 
i fires | 
| 
10, | || WESTERLY, 
| BS WUE = 
NEW LONDONB— SMH} 73 
t uN ——=" 
‘ 6 
‘ <I 
; Nr 
‘BRIDGEPORT, 92 Pegtav 
sth 5 27NEW HAVEN 
- ry 
re (Tienes mee swt mame 
wes NORWALK —iE 50 rRucns Sais Hee ma oe enim 
“a ——=+ 10 TRUCKS 





G4 


GREENWICH 


Fria. 20.—Averace Dairy Trarric or Larce-Capacity Motor Trucks (3 ro 714 Tons) on THE IMPpor- 
tant Highways OF CoNNECTICUT 


the Hartford-Plainville, and Hartford-New 
Britain Roads. The movements of both large 
and small-capacity trucks are heavy on these 
routes. On the Bridgeport-Waterbury- 
Thomaston Road the average number of 5 to 
7% ton trucks ranges from 34 to 54 per day; 
3 to 4 ton trucks average between 26 and 38 
per day on different sections of it; and 14 to 2% 
ton trucks average 394 per day between Bridge- 
port and Derby, 149 per day south of Water- 
bury, and 194 per day north of Waterbury. 
The New Haven-Waterbury Road, which 











A SEcTION OF THE BRIDGEPORT-W ATERBURY-THOMAS- 
TON ROUTEIN THE Town oF Seymour. Tuts Roap 
Wuicu 1s SurFAceD WitTH Topexa Mrx Brirumti- 
Nous ConcRETE 18 CLASSIFIED as A Crass A 
HigHway 


it is also the most important route for all motor 
vehicles. It is therefore entitled to the highest 
type of pavement of the heaviest design. 
Highways which can be classified as class A 
routes are the Bridgeport-Waterbury-Thomas- 
ton Road, the New Haven-Waterbury Road, 


joins the Bridgeport-Waterbury Road, south 
of Waterbury, is another class A route. The 
traffic decreases on this route as it approaches 
the intersection south of Waterbury but it is 
heavy on the New Haven section of the road. 
An average of 39 trucks of 3 to 4 ton capacity 
and 49 of 5 to 714 ton capacity pass daily over 
that section of the route near New Haven. 

On the other class A highways, the Hart- 
ford-Plainville, and the Hartford-New Britain 
Roads, large-capacity trucks average 65 and 
56 per day, respectively. 
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| Class B routes are the Thomaston-Torring- 
a ton, the New Haven-Plainville, Waterbury- 
| Meriden, and Thomaston-Plainville Roads, and 
the routes leading out of Hartford to Winsted, 
Middletown, Willimantic, and Springfield 
| (on the west side of the Connecticut River). 
The New Haven-Westerly and New London- 
; Putnam Roads can also be classified as class 
B routes. 




















A Concrete SEcTION oF THE Boston Post 
SECTION. 
THE SigutT LINE 


The remaining roads of the State highway 
system are classified as class C highways. 
These include, in the western section of the 
State, the roads out of Danbury and the roads 
from Winsted to Canaan and Winsted to 
Torrington. In the eastern section the class 
; C routes are the Hartford-New London Road; 

the road south from Rockville; the Middle- 
\ town-Meriden Road; the roads out of Putnam 
: to the north and east, and southwest to Wil- 
- limantic; and the roads out of Norwich to 
: Willimantic and Westerly. The average daily 
number of trucks of over 2144 ton capacity 
(fig. 20) is below 20 on the majority of these 
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routes which are classified as class C high- 
ways. These roads are confined to definite 
areas, surrounding Danbury and Winsted in 
the western section of the State and surround- 
ing Putnam, Rockville, Willimantic, the areas 
lying southeast and northwest of Norwich, 
and the area between Hartford and New 
London in the eastern part of the State. 
These areas and the highways in them, be- 








Roap Wuicu RepLaces AN OLD WaTERBOUND MaAcabDAM 


Has Been Cur Back To EXTEND 


cause of the small amount of heavy trucking 
and the relatively small amount of light 
trucking can be regarded, from the standpoint 
of motor trucking, as least important in a 
highway improvement program. 

Several significant features are observable 
in the movement of trucks of the various capa- 
cities over the Connecticut highway system. 
One of these is the great volume of 14 to 24 ton 
trucks (fig. 19) observed around large centers 
of population and between adjacent large 
centers of population. This condition is ap- 
parent around Hartford, New Haven, and 
Bridgeport and is accounted for, in large part, 
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by the fact that large cities and towns are | Table 18.—Average trip mileage of motor trucks of various 
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cause, in this distribution of commodities, the 
; aes, Average ; Average 
small-capacity truck is in general the most Capacity (tons) trip Capacity (tons) trip 
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economical unit. The movement of small- 
capacity trucks is predominantly a local or ; 
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An analysis of the trip mileage of small trucks 
recorded at survey stations surrounding New 
Haven indicates that 67.3 per cent of these 


trucks (of 14 to 2% ton capacity) travel less 5 
than 10 miles per trip, and that 82.6 per cent 3 
of them travel less than 20 miles per trip. A ; 


similar analysis of the movement of 4 to 24% 
ton trucks around Hartford shows that 59.2 
per cent travel less than 10 miles per trip and 
86.4 per cent of them travel less than 20 miles. 








AVERAGE TRIP MILEAGE 
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HigHWay CAPACITY-TONS 
true of the 4 to 11% ton trucks, the average | Fis. mee rele ee or Mortor 
trip mileage of which ranges from 12 to 18 miles inbeenoishs ot SLD OO Se Sees 


(Table 18). Of all 14 to 21% ton trucks re- 


corded in Connecticut, 55.6 per cent traveled | . ; 
less than 10 miles per trip sa 76.9 per cent ciple that the movement of trucks of ae 


traveled less than 20 miles per trip. One-half top Sep eCias atone eae ceuiters 01a 
ton trucks, which constitute 31.6 per cent lation, and that it is predominantly a local and 
of the /4 to 244 ton groups, average 12 miles | Short-haul movement. The problem of pro- 
per trip (Table 18); and it is also to be noted | Viding highway service for these trucks 18 Tat 
that 64.7 per cent (Table 19) of the 14-ton | ly one of providing for light, pneumatic-tired 
trucks travel less than 10 miles per trip and | vehicles. Of the total number of 7 to 24 
84.2 per cent less than 20 miles per trip. | ton trucks observed, 67.4 per cent. were 
It is evident, therefore, that the movement | equipped with pneumatic tires on all wheels 
of small-capacity trucks is not a long-haul | and an additional 6.2 per cent were equipped 
movement but a local or short-haul movement | with pneumatic tires on either front or rear 
influenced by centers of population (fig. 21). | wheels. 


It can therefore be stated as a general prin- 








Table 19.—Distribution of motor trucks of various capacities by lengths of trip 
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Table 19.—Distribution of motor trucks of various capacities by lengths of trip—Continued 














Capacity (tons)—Continued 
Length of trip in miles 6 64% 7% Total 
Number Per cent Number Per cent Number Per cent Number Per cent 
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The movement of large-capacity trucks, es- 
pecially the 5 to 714 ton trucks, in Connecti- 
cut (fig. 20) is not confined to areas surrounding 
the large centers of population. A consider- 
able part of this movement on the main high- 
ways can be classed as a “ through” movement 
connecting large manufacturing centers, both 
in and outside the State. The predominating 
capacity in the 5 to 744 ton group is the 5-ton 
capacity, which constitutes 86.8 per cent of all 
trucks in the group. Of the 5-ton trucks pass- 
ing survey station 6, on the Boston Post Road 
at Greenwich, it was found that 44.4 per cent 
were transporting commodities between New 
York (and points west) and Bridgeport (and 
points east). The distance between Bridge- 
port and New York is 58 miles, so that the 
minimum trip mileage of 44.4 per cent of the 
5-ton trucks passing station 6, at Greenwich, 
is 58 miles; and for those trucks that traveled 
through Bridgeport to New Haven, Hartford, 
Springfield, or Boston, of which there were 
many, the trip mileage was considerably over 
58 miles. 

The location of the State of Connecticut is 
a contributory factor to the long-haul move- 
ment of large-capacity trucks. Connecticut 
is a highly developed industrial area and its 
highways are the main traffic arteries between 
New York City and New England points. 
The location of the State, at the gateway to 





New England, results in a larger proportion 
of long-distance haulage by large-capacity 
vehicles. 

But, although a large percentage of the 5-ton 
trucks on main through highways of the State 
are engaged in a long-haul movement of com- 
modities, it is not true for the State as a whole. 
Only 27.5 per cent of the 5-ton trucks travel 
more than 50 miles per trip (Table 19), while 
29.1 per cent travel less than 10 miles per trip 
and 45.6 per cent less than 20 miles per trip. 
It can be stated that on main, through high- 
ways, such as the Boston Post Road, a large 
percentage of 5-ton trucks are engaged in 
long-haul transportation but that on the less 
important and branch highways the 5-ton 
movement is a short-haul movement. Evi- 
dence of this short-haul movement is shown 
by an analysis of the 5-ton truck movement 
over the New Haven-Waterbury Road on 
which 81.9 per cent of the 5-ton trucks travel 
less than 10 miles and 88.6 per cent less than 
20 miles per trip. 

A comparison of the capacities of motor 
trucks operating between certain points of 
origin and destination separated by various 
distances indicates the predominant size of . 
motor trucks used in short and long-haul 
transportation. 

It is evident from Table 20 that there is a 
definite relation in Connecticut between motor- 
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- truck capacity and the length of haul. The 


percentage of 4% to 214 ton trucks decreases 
from 68.1 per cent in the 18-mile haul to 22.6 
in the 142-mile haul; the percentage of 5 to 
7% ton trucks increases from 16.2 in the 18- 
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mile haul to 61.2 in the 142-mile haul. The 
points of origin and destination in Table 20 
are on the Boston Post Road, the main artery 
of traffic between New York and Boston and 
intermediate points. 


Table 20.—Capacities of motor trucks operating between certain points of origin and destination 





Bridgeport and New 
Haven, 18 miles 


Capacity groups (tons) 
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New York and Bridge- | New York and Hart- | New York and Spring- 
port, 58 miles ford, 115 miles field, 142 miles 
Sia of Per cent prom ber of Per cent prunes of Per cent 
158 41.5 72 26. 9 32 22. 6 
ne 20. 2 33 12. 3 23 16, 2 
146 38. 3 163 60. 8 87 61. 2 
268 100. 0 142 100. 0 











MOTOR TRUCK LOADING PRACTICES 


PPROXIMATELY two-thirds of all mo- 
tor trucks observed on the Connecticut 
highways during the course of the 

survey were loaded. 

Comparing the large and small-capacity 
trucks, it was found that a somewhat larger 
proportion of the former was loaded. Of the 
total number of 14-ton trucks, for instance, 
60.5 per cent were found to be loaded; while 
the loaded 5-ton trucks were 66.3 per cent of 
the total number. Although the differences 
between the proportion of loaded small- 
capacity and large-capacity trucks are not 
very great, it is apparent that the large-capacity 
trucks more frequently get return loads. 

The predominating gross loads of trucks of 
the several capacities are shown in Table 21. 
Of the total number of 4% to 1% ton loaded 
trucks, this table shows that 65.2 per cent have 
gross weights under 5,000 pounds. Approx- 
imately one-half (50.9 per cent) of the 2 to 
24% ton loaded trucks have gross weights 
between 10,000 and 15,000 pounds. About 
one-half of the 5 to 5% and 6 to 7% ton loaded 
trucks have gross weights between 20,000 
and 25,000 pounds. The distribution of all 
loaded trucks by gross weight groups is also 
shown in this table and in Figure 22. 

The general tendencies in motor-truck load- 
ing are shown by the average net and gross 


weights for trucks of each capacity as recorded 
in Table 22. 

It will be noted that the average gross 
weight of 1-ton trucks is less than the average 
gross weight of 34-ton trucks. This difference 
is due to the fact that a majority of the 1-ton 
trucks are Fords which have a lighter empty 
weight than 1-ton trucks of other makes. The 
high average net and gross weights for 6-ton 
trucks are due to the small number of samples 
upon which these averages are based. The 
comparatively low average net weight for the 
74-ton capacity is due to the tendency of 
operators to avoid loading trucks of this large 
size to the capacity limit for fear of exceeding 
the legal maximum -gross weight limit of 
25,000 pounds. The 714-ton truck empty 
weighs between 13,000 and 14,000 pounds, and 
can only transport a maximum net load be- 
tween 11,000 and 12,000 pounds (rather than 
its rated maximum of 15,000 pounds) because 
of the 25,000-pound gross-weight limitation. 

There is a tendency to load the 2, 2%, 3, 
5, and 6 ton trucks nearer the limit of their 
rated capacities. Trucks of these capacities 
can therefore be expected to be the principal 
motor trucks carrying loads in excess of rated 
capacity, since the ratio of their average net 
load to their capacity is higher than in the 
case of the other capacities. 
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Table 21.—Distribution of loaded motor trucks by capacity and gross weight 
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The average net weight per loaded motor | Table 22.—Average net and gross weight of trucks of the 
truck passing the survey stations varied from several capacities 
1,890 pounds at station 5, to 4,110 pounds at 











station 36, and the average gross weight from Capacity (tons) | Number of | “right |“" rest 
: trucks (pounds) (pounds) 
5,720 pounds at station 5, to 10,580 pounds at 
station 35. The average gross weight of 
empty motor trucks varied from 3,490 pounds 5, SPN es i Be : Fo a ae 
: : 4--------- , ? 2 
at station 5 to 6,440 pounds at station 36. Lee aes 5, 167 1, 440 4 370 ; 
TES tue pei | 3, 443 1, 560 5, 270 4 
MOTOR-TRUCK OVERLOADING Line ee 1 679 2 310 7, 350 | 
Almost one-third of the loaded motor trucks es ~-------- 4, 435 3,570 | 10, 040 c 
observed on the Connecticut highways during 68s ae 1, hs 2 aes i a 
the survey carried net loads in excess of their Sy nn 6, 020 | 15,820 
rated capacities. The extent of this overload- 4 le, € 148 6, 690 16, 820 
ing is shown in Table 23. Of the total num- Bee fee A) 6, 897 8, 680 20, 170 
ber of loaded trucks, 30.2 per cent were loaded 57 -------- 236 8,440 | 20, 380 
over their rated capacity and 2.1 per cent had ae gaa re 8 “ae ae on E 
gross weights in excess of 25,000 pounds. Of Age: eae 218 9,520 | 22. 200 . 


all sizes of trucks, those of 2, 214, 314, and 5-ton 
capacity were found most frequently to be 
loaded beyond their rated capacity. The per-| centage of loads in excess of the gross-weight 
centages of trucks of these sizes so overloaded | limit on the basis of the number of loaded 3% q 
were 38.1, 41.8, 38.1, and 41.1 per cent respec- | to 714 ton trucks. Applying this method it is é 
tively. Proportionately heavier loading and | found that of the total number of 314 to 7144. 
overloading of large-capacity trucks are ap-| ton loaded trucks recorded, 6.4 per cent were = 
parent (fig. 23). loaded in excess of 25,000 pounds gross. 

The fact that 2.1 per cent of the total gross} On the terminal and class A highways over- 





loads exceed the 25,000-pound legal limit is 
significant. No gross loads over 25,000 pounds 
were found on trucks of 3 tons capacity or 
smaller. It would be almost impossible for 
trucks of these smaller sizes to carry a 25,000- 
pound gross load. For this reason it would 
probably be more accurate to compute the per- 


loaded trucks are more frequent. The highest 
percentage of trucks loaded beyond their rated 
capacity was observed at station 11, on the 
Boston Post Road at West Haven, where 35 
per cent of the loaded trucks recorded were 
thus overloaded. With the exception of station 
4 at Danbury and station 30 at Putnam, the 








LOADING 


capacity overloads exceeded 25 per cent of the 


total number of loaded trucks at all weight 


stations. Overloading beyond the legal maxi- 
mum gross weight limit of 25,000 pounds was 
most frequent at station 6, on the Boston Post 
Road at Greenwich. At that station 2.6 per 
cent of the total number of loaded trucks and 
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PER CENT - LOADED TRUCKS 





GROSS WEIGHT GROUPS - POUNDS 


Fia. 22.—Distrisution or Loapep Moror Trucks 
BY Gross WeicHt Groups 


PRACTICES 
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7.3 per cent of the 3144 to 71% ton trucks had 
gross weights exceeding the legal limit. At all 
weight stations on this important road (sta- 
tions 6, 11, and 46) between 2.2 and 2.6 per 
cent of all loaded trucks and from 5.7 to 7.7 
per cent of the 3144 to 714% ton trucks were 
loaded beyond the gross weight limit. 

At station 56, located at Naugatuck on the 
Bridgeport-Waterbury Road which has been 
classified as a class A route, 2.3 per cent of the 
total number of loaded trucks recorded and 
6.2 per cent of the 31% to 714 ton loaded trucks 
were loaded beyond the legal gross weight 
limit; and station 40, also on a class A route, 
shows also a comparatively high percentage of 
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Table 23.—Extent of motor truck overloading on Connecticut highway system 
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gross weight overloads. On the other hand, 
stations 4, 28, and 30, located on either class B 
or C routes have a relatively small percentage 
of loads in excess of 25,000 pounds gross weight. 

The distribution of capacity overloads ac- 
cording to the amount of excess load is shown 
in Appendix VII. The maximum net load 
permitted on a 1%-ton truck is 1,000 pounds. 
The excess over 1,000 pounds on 14-ton trucks 
is termed ‘‘amount of excess load” in Appen- 
dix VII, and the amount of excess for other 
truck sizes is similarly determined. Of the 
total number of 14-ton capacity overloads, 83 
per cent have an excess load under 1,000 pounds 
and the remaining 17 per cent transport net 
loads which are 1,000 pounds or more in excess 
of the rated capacity. It should be noted that 
the 44-ton trucks with an excess load of 1,000 
pounds are transporting twice the rated capac- 
ity of these trucks. Yet the appendix table 
shows that 17 per cent of all the trucks of this 
size were overloaded to that extent or greater, 
and a few carried excess loads of over 4,000 
pounds. Although these extreme cases are 
exceptional, they are certainly unreasonable 
and inexcusable in any case. 

The tendency for the amount of excess load 
to increase as the rated capacity increases is 
also shown in Appendix VII. The percentage 
of excess loads between 1 and 999 pounds, the 
lowest group, is 83 per cent for 44-ton trucks, 
70.2 per cent for 1-ton trucks, 33.7 per cent for 
2-ton trucks, 25 per cent for 314-ton trucks, 
and 23.6 per cent for 5-ton trucks. 

On the other hand, the percentage of the 
heavier overloads was considerably greater in 
the case of the larger trucks. For example, an 
analysis of the 5-ton capacity overloads shows 
that 15.2 per cent are 2 tons or more and 5.3 
per cent 3 tons or more. These loads can not 
be regarded as exceptional, and similar cases of 
extremely large excess loads are noted for 
trucks of other capacities. They represent, in 
general, unreasonably heavy loading on under- 
tired vehicles which are neither constructed nor 
mechanically equipped to carry these loads. 

The gross weight overloads are classified 
according to the amount of excess load in 
Appendix VIII, which shows that: the largest 
amount of loading over 25,000 pounds gross 
weight occurs on 5-ton trucks. More than one- 
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half (56.6 per cent) of the 5-ton gross weight 
overloads represent an excess load of 1,000 
pounds or more; and 6.7 per cent of these 
overloaded trucks have an excess load of 5,000 
or more pounds, which indicates a total gross 
load over 30,000 pounds for these trucks. 


REAR-AXLE LOADING 


Appendix IX shows the percentage of total 
gross weight on the rear axle of trucks with net 
loads less than 50 per cent of the capacity 
rating, from 50 to 100 per cent of capacity 
rating, and over 100 per cent. Two general 
tendencies are apparent. First, the proportion 
of total gross weight on the rear axle is greater 
for trucks with the heavier net loads. The 
1-ton trucks which have net loads of less than 
50 per cent capacity, from 50 to 100 per cent, 
and over 100 per cent of capacity have, respec- 
tively, 56.3 per cent, 61.9 per cent, and 63.8 
per cent, of the total gross weight on the rear 
axle, and similar increases in percentage on the 
rear axle with increase in net load are found in 
the case of the other truck capacities. 

The second general tendency in rear-axle 
loading is to put a higher percentage of the total 


gross weight on the rear axle of the trucks of 


larger capacity. The one exception to this 
practice is found in the case of the 1-ton 
trucks which have a higher percentage on the 
rear axle than some of the larger capacities. 
This is due primarily to the fact that the 
majority of 1-ton trucks are light-weight 
trucks, such as Fords. 

The maximum loads listed in Appendix IX 
include only those loads which can reasonably 
be expected to recur and do not include 
extremely rare and infrequent loads. 


TYPE OF TIRE EQUIPMENT 


Pneumatic tires are used on 99 per cent of 
the 14-ton trucks (Table 24). They also form 
the chief tire equipment for the 34, 1, 114, 
and 144 ton trucks. The trucks of larger 
capacity are mainly equipped with solid tires 
on both front and rear wheels, although there — 
is some usage of combinations of the two tire 
types, using the solid type on the rear wheels 
and the pneumatic type on the front wheels. 

The average net and gross loads of trucks 
vary considerably for trucks of the same capac- 
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Table 24.—Types of tires used on trucks of the several capacities 




















Pneumatic tires Solid tires Combination of solid and 
Truck capacity (tons) Total number ine 
of trucks 
eumabet of Per cent ae of Per cent rts of Per cent 

Wee ee 3, 608 3, 571 99. 0 14 0. 4 23 0. 6 
spines Sc) mpc gee 1, 000 969 96. 9 23 PAG 8 ats! 
1 oy Gee ee ee 3, 783 3, 334 88. 1 215 5 Of 234 6,2 
DY 5 = ase ea ee a 2, 442 2, 381 97. 5 48 2.0 13 so 
1G i SS we er 1, 362 762 55. 9 502 36. 9 98 Uo 
7d sa ese eee Se ae 4, 004 951 23. 8 2, 520 62. 9 533 is 
OY Gene eee seqmer seme Pe 1, 744 128 7.4 1, 420 81. 4 196 ee, 
Gc ss oe ae Se eee 314 47 15. 0 226 2a0 41 13. 0 
EME at doe Oo ne a 3, 408 136 4.0 3, 020 88. 6 PAS 7.4 
Lh hp SR a 141 1 ae 120 85. 1 20 14. 2 
(Ss. nn Siacae oe val cee iene en 6, 747 53 .8 6, 328 93. 8 366 5.4 
YU Se oo ect po nl ale 234 2 so) 228 97. 4 4 i, 7 
(3 a a al 16 OC sae ee 1 93. 7 il 6. 3 
Ui xe, a See San a 425 6 1.4 404 95. 1 15 a5, 5 
CNG 52 oe A een 218 3 1.4 208 95. 4 Te oe 








ity according to the type of tire equipment 
(Appendix X). Trucks equipped with pneu- 
matic tires on both front and rear wheels are, 
in general, less heavily loaded than those which 
are equipped either with solid tires only or 
with a combination of pneumatic and solid 
tires. The heaviest loading occurs on the 
trucks that have solid tires on all four wheels. 

Analyzing the trip mileage of the trucks 
with respect to the tire equipment, it appears 
that the majority of pneumatic-tired trucks— 
84.5 per cent—travel less than 40 miles. Of 
the solid-tired trucks, 58.8 per cent travel less 
than 40 miles; and of all trucks with the three 
types of tire equipment, 3.5 per cent of the 
pneumatic-tired, 12.9 per cent of the solid- 
tired, and 24 per cent of those equipped with a 
combination of solid and pneumatic tires, travel 
100 miles or more at a trip. 


LOAD PER INCH WIDTH OF REAR TIRE 


In addition to prohibiting gross weights in 
excess of 25,000 pounds, the statutes of Con- 
necticut also provide that the weight of trucks 
equipped with solid tires shall not exceed 800 
pounds per inch width of tire, channel measure- 
ment, and that no commercial vehicle shall be 
so loaded that the weight on one axle is less 
than 20 per cent of the gross weight of vehicle 
and load. 


To determine the prevalence of violations of 
this statute an analysis was made of the weights 
per inch width of tire on 4,580 loaded trucks 
equipped with solid tires. This analysis in- 
dicated that loads in excess of 800 pounds per 
inch, channel measurement, were very ex- 
ceptional on the front axle and the data here 
presented are therefore limited to rear axle 
loads. Of the 4,580 loaded trucks analyzed 
102, or 2.2 per cent, were found to have 
weights per inch width of rear tire, channel 
measurement, in excess of 800 pounds. 

Examining the extent to which the over- 
loading indicated by violation of this statute is 
confirmed by the other determinants of over- 
loading, that is, loading in excess of rated 
capacity and loading in excess of 25,000 
pounds gross weight, it is found that of the 
4,580 trucks referred to above 2,810 or 61.4 
per cent were loaded to less than their rated 
capacity and of these only 20, or 0.7 per cent, 
were loaded in excess of 800 pounds per inch 
width of tire, channel measurement. Of the 
1,770 trucks, 38.6 per cent of the total number, 
that were loaded in excess of rated capacity, 
82 or 4.6 per cent, were loaded in excess of 800 
pounds per inch width of tire, channel measure- 
ment; and of the 144 trucks the gross weight 
of which exceeded 25,000 pounds, 27 or 18.8 
per cent, violated the tire-weight statute. 
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These relations of the three determinants are 
shown in Table 25, in which the 4,580 trucks 
are distributed according to the weight per 
inch width of tire, as determined by the chan- 
nel measurement and the contact measurement, 
respectively. 

The Connecticut statute specifies that the 
tire measurement shall be made between the 
flanges of the channels. Many of the States 
employ the same basis; others measure the 
tire width in contact with the road surface. 
Whichever of the two methods is specified it is 
the load per inch width of tire in contact with 
the road surface that actualy determines the 
effect of the load upon the road. In order, 
therefore, to determine the relation between 
the indications of the two methods the test 
trucks were measured in both ways and the 
unit weights based on both measurements are 
tabulated in Table 25. It will be noted that 
there are small differences in the total numbers 
of trucks for which the two measurements are 
reported. This difference is due to the omis- 
sion of the contact measurement upon a few 
trucks; but with these few exceptions the 
trucks included in each group are identical. 

The larger number of loads in excess of 800 
pounds per inch of tire width in contact with 
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the highway surface is apparent. For less- 
than-capacity loads the percentage over 800 
pounds increases from 0.7 per cent, channel 
measure, to 9.8 per cent, contact measure. 
For loads in excess of rated capacity the per- 
centage over 800 pounds per inch increases 
from 4.6 per cent, channel measure, to 39 per 
cent, contact measure, and the corresponding 
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increase for loads in excess of 25,000 pounds — 


gross weight is from 18.8 per cent, channel 
measure, to 75.3 per cent, contact measure. 

The variations in the distribution according 
to the two methods are more clearly indicated 
by Figures 24, 25, and 26. The two distribu- 
tions are very similar in general outline but in 
each case the contact-measurement weight is 
over 100 pounds higher. ‘These variations are 
apparent from a comparison of the medians of 
each distribution shown in Table 26. 

It will be noted from Table 26 that the 
weight per inch of tire width, contact measure- 
ment, is from 132 to 173 pounds greater than 
the channel-measurement weight, and that the 
contact-measurement weights are from 23 to 
29 per cent higher than the corresponding 
channel-measurement weights, indicating that 
a limitation of loads to 800 pounds per inch of 
tire, channel measurement, is approximately 


MEASURING THE WiptH oF Truck Tires TO DETERMINE THE WeEIGHT PER INCH OF WIDTH 









Table 25.—Distribution of loads per inch width of tire, 
channel and contact measurement, in relation to other 
determinants of overloading 
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equivalent to a limit of 1,000 pounds per inch 
of tire measure at the point of tire contact with 
the highway surface. 

The Connecticut statutes provide the follow- 
ing minimum tire thickness for solid truck 
tires : 


Tire thickness, 
in inches 


V% 


Tire width, channel measurement 
INCHES OmIess.__ + -2 





The thickness of tires on the trucks of which 
the weights per inch of tire were analyzed 
are shown in Tables A, B, and C of Appendix 
mex I 


From these tables it is evident that very few 


trucks, less than 0.5 per cent of the total, are 
operating on tires less than 1 inch in thickness, 
and that the number operating on tires less 
- than 1.5 inches in thickness varies from 2.8 
__ per cent of the loads in excess of 25,000 pounds 
gross weight to 8.5 per cent of the less-than- 
capacity loads. Over 60 per cent of all trucks 
_ Operate on tires between 1.5 and 2.4 inches in 
thickness. 
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Table 26.—Median weight per inch of rear tire width by 
channel and contact measurements 
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Median weight per A 
inch of tire width Ratio of 
contact to 
channel 
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Pounds Pounds Per cent 
460 592 129 
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There appears to be a slight positive correla- 
tion between weight’ per inch of tire width and 
tire thickness. In both less-than-capacity 
loads and loads in excess of rated capacity 
the average weights increase slightly with 
increased thickness of the tire for thickness up 
to 2.5 inches. 


APPRAISAL OF VARIOUS MEASURES OF 
OVERLOADING 


The purpose of load limitation is to prevent 
the needless destruction of the highways by 
excessively loaded trucks. Highways should 
be designed to carry the maximum economic 
load necessary to serve the type of traffic on the 
various classes of highways. The designing of 
a highway to carry excessively heavy loads 
which occur only at infrequent intervals, how- 
ever, 1s uneconomic, as it results in increased con- 
struction costs with resulting increased service 
to only asmall number of vehicles. The effect 
of heavy loading upon a highway is determined 
by two factors: 

1. The gross weight of the motor truck or other 
vehicle. 

2. The intensity of the load applied to a unit of 
surface, this intensity being usually measured in terms 
of weight per inch of tire width. 

The simplest measure of overloading is the 
extent to which the load exceeds the rated 
capacity of the vehicle. The construction of 
vehicles, however, varies so greatly that this 
measure frequently does not determine accu- 
rately the effect of the vehicle upon the high- 
way. Variation in the empty weight, in tire 
equipment, in spring equipment, in the ratio of 
sprung to unsprung weight, and in the normal 
distribution of weight between the front and 
rear axles of vehicles of the same rated capac- 
ity, weakens considerably the rated capacity 
as a measure of safe loading. 

A second measure of overloading in common 
use is the extent to which the load exceeds 
a maximum gross load limitation. Such re- 
strictions prevent the application of extremely 
heavy unit loads but do not prevent the 
application of excessively heavy loads per 
unit of surface. They permit excessive loading 
of the smaller trucks and may prohibit the 
economic use of trucks of larger capacity, 
although these larger trucks may be designed 





TRANSPORTATION SURVEY 


to carry the rated capacity of the truck 
without excessive loading per unit of highway 
surface. 

A third measure is the limitation of the 
weight per inch of tire width. This measure 
prevents the application of intense weight per 
unit of surface; but such loading restrictions 
are very difficult of enforcement, requiring as 
they do the weighing of each wheel,’ the 
measurement of tire width, and the computation 
of the weight per unit of width. 

The analyses of motor truck overloading on 
these three bases of measurement have been 
presented above. On the basis of rated capac- 
ity 30.2 per cent of all loaded trucks observed 
during the survey were found to be overloaded ; 
on the basis of the 25,000-pound gross weight 
limitation 2.1 per cent were overloaded, and 
on the basis of 800 pounds per inch of tire 
width, channel measurement, 2.2 per cent were 
found to be overloaded. 

These measures are not strictly comparable 
in that the rated capacity measure is based on 
all loaded trucks, the gross load measure is of 
necessity limited to trucks of 314% tons and 
larger capacities, and the weight per inch of 
tire width measure is limited to trucks equipped 
with solid tires. This results in the elimination 
of the large majority of trucks of less than 
2 tons capacity, since more than 90 per cent of 
all trucks under 2 tons capacity have pneumatic 
tires on both front and rear wheels. 

It is also evident that the thickness of a solid 
tire has an important bearing on the effect 
which a given intensity of weight per unit of 
width will have upon the highway. 

It is generally agreed that the conservation 
of a highway investment requires: 

1. The prohibition excessively heavy gross loads. 

2. The prohibition of excessive loads per unit of area 
in contact with the highway surface. 

3. The prohibition of trucks equipped with tires of 
inadequate thickness of rubber. 

The actual limits established will of necessity 
depend upon the type of highway construction, 
and the type of motor-truck transportation in 
the area under consideration. The proper 
limits can be determined only as the result of 
physical tests of the effect of various loads upon 





14 See article entitled ‘‘ Motor truck impact as affected by tires, other 
truck factors, and road roughness,’”’ Public Roads, Vol. 7, No. 4, June 
1926. 
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highway surfaces. A scientific plan of highway 
development should include the provision of the 
type of highway surface required by the 
economic trucking unit in the area. Until such 
a type of construction can be provided the 
prohibition of loads destructive to present 
highway types is justified. 
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The rated capacity of trucks is not under 
present conditions a satisfactory measure of 
loading limitations, though it does have the 
advantage of being easily enforced and with 
proper standardization of motor truck capacity 
rating could be made a satisfactory measure 
of loading. 


HIGHWAY UTILIZATION 


HE daily vehicle utilization of Connecti- 
Ele cut highways is indicated by Figures 13 
and 14. The relative importance of 
the principal highways of the State as motor- 
truck routes is further indicated by Figure 27 
which shows the average daily net and gross 
tonnage of motor trucks on these highways. 
In general the highways carrying the greatest 
number of trucks per day are also the highways 
which carry the greatest gross and net tonnage; 
but the tonnage is influenced by the capacity 
of the trucks as well as by their number, and 
the effect of the greater proportion of large- 
capacity trucks on the main highways, as 
shown in Figure 20, is also indicated by the 
relatively greater tonnage on the same routes. 
The variation between the daily number of 
trucks and the daily tonnage is illustrated by 
a comparison of the number of trucks and the 
tonnage at stations 35, 11, 10, and 44 (Table 
27). Station 11 is located on the Post Road 
west of New Haven, station 35 on the same 
route south of Hartford, station 10 is near 
Derby, and station 44 is near Glastonbury. 


Table 27.—Comparison of the daily number of trucks, 
their capacity and gross and net tonnage at selected 
stations 
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Net tonnage transported is the most reliable 
basis for the measurement of the service value 
of a highway for the transportation of com- 





modities. As a basis of selection of pavement 
type and design to meet traffic requirements 
the daily number of trucks, capacity distribu- 
tion, gross tonnage, and rear axle loading are 
the most reliable indices. 

The 1,114 miles of improved highways in the 
State trunk-line system carry an average of 
159,000 net ton-miles and 575,000 gross ton- 
miles of motor-truck traffic per day. During 
the year period—September, 1922, to Septem- 
ber, 1923—these highways carried approxi-~ 
mately 58,000,000 net ton-miles and approx- 
imately 210,000,000 gross ton-miles of truck 
traffic. During the same period the total 
vehicle utilization of the State system was 
approximately 414,000,000 vehicle-miles of 
which 59,700,000 were truck-miles and 354,- 
300,000 were passenger car-miles. The State 
trunk highway system includes 7.2 per cent of 
the total highway mileage in the State. The 
State-aid system includes 4.3 per cent and the 
town roads 88.5 per cent of the total mileage of 
the State. No accurate data regarding the 
vehicle-mileage utilization of the State-aid and 
town highway systems are available; but on 
the basis of scattered data it is estimated that 
approximately 60 per cent of the total vehicle 
mileage is on the State highway system, and 
that the total annual vehicle-mileage utiliza- 
tion of all highways in Connecticut is therefore 
approximately 690,000,000 vehicle-miles. 

The Federal-aid system of the State com- 
prises 835 miles, the major part of which is 
included in the State highway system; but, as 
the latter includes only highways that have 
been actually constructed, not all of the ap- 
proved Federal-aid system is included. Ap- 
proximately 730 miles of the Federal-aid 
system were included in the survey; and prac- 
tically all of this mileage is included in the 
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State highway system. The annual utilization 
of the 730 miles is approximately 313,000,000 
vehicle-miles, of which approximately 46,000,- 
000 are truck-miles and 267,000,000 passenger 
car-miles. These 730 miles, comprising 65.5 
per cent of the 1,114 miles of the State highway 
system, carry 75.6 per cent of the passenger-car 
mileage and 77.1 per cent of the truck mileage. 
The greater traffic importance of that portion 
of the State system which is also a part of the 
Federal-aid system is indicated by the fact 
that the average utilization per mile of the 
Federal-aid system exceeds the average for the 
entire State system by 15.2 per cent. 

Of the annual 354,300,000 passenger car- 
miles on the State system, 33.8 per cent, or 
approximately 119,800,000 passenger car-miles, 
represents the business use of passenger cars, 
and 66.2 per cent or approximately 234,500,000 
passenger car-miles represents the nonbusiness 
use of passenger cars. The average trip mileage 
of passenger cars used for business purposes is 
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considerably below the corresponding average 
for nonbusiness usage, as indicated by the 
analysis of the two kinds of usage presented in 
Table 28. 

Of all passenger cars using the highways 44.2 
per cent are business cars and 55.8 per cent non- 
business cars. The variation between the 
proportion of business and nonbusiness usage 
on a vehicle basis and on a mileage basis is due 
to the shorter average trip mileage of business 
cars. 

The percentages of all cars used for business 
and nonbusiness purposes, classified according 
to trip mileage, are shown in Table 29. 

The number of passengers per car averages 
2.7 persons for all passenger cars. For busi- 
ness cars the average is 1.8 persons, and for 
nonbusiness cars, 3.2 persons. The passenger 
mileage on the State highway system for the 
year period was 206,000,000 for business cars 
and 768,000,000 for nonbusiness cars or a total 
of 974,000,000 passenger-miles. 
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Table 28.—Trip mileage of passenger cars used for business 
and nonbusiness purposes 
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Table 29.—Percentages of all passenger cars used for 
business and nonbusiness purposes, classified according 
to trip mileage. 
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THE SERVICE VALUE OF 


HE service value of a highway system on 
which the annual traffic is 414,000,000 
vehicle-miles, involving 58,000,000 net 

ton-miles of commodities and 974,000,000 pas- 
senger-miles, is very large. The value of the 
service is reflected in a multitude of ways but 
there is no accurate method of measuring this 
value and expressing it in monetary terms. 
The costs of operating these vehicles are prob- 
ably not less than 10 cents per vehicle-mile for 
passenger cars and 25 cents per vehicle-mile for 
trucks. The average gross weight of all trucks 
operated on the State highway system was 
found to be approximately 314 tons. An 
operating cost of 25 cents per truck-mile is 
therefore only slightly over 7 cents per ton- 
mile.® 

It may be assumed that the value of the 
highway service is 1 cent per passenger car- 








15 The operating costs of a well-established commercial trucking com- 
pany operating in Massachusetts, Rhode Island, and Connecticut and 
equipped with a fleet of 2and 5 ton trucks, of which the majority were of 
the 5-ton capacity, averaged during a year period approximately 55 cents 
per truck-mile. Analyses of motor trucking rates indicate a transporta- 
tion charge ranging from 13.4 cents to 18.3 cents a ton-mile. These aver- 
ages represent only asmall number of samples and are therefore perhaps 
not soreliable as a general average. They represent rates for hauls con- 
siderably longer than the average haul of motor-truck freight in Con- 
necticut and also hauling in trucks of larger capacity. Trucking rates 
can never exceed the value of the service rendered; and, under present 
competitive conditions in the commercial trucking industry, the level of 
rates is undoubtedly considerably below the value oftheservice. These 
facts indicate that the assumed service value of 25 cents per truck-mile is 
conservative, 
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mile and 3 cents per truck-mile. These esti- 
mates must necessarily, on account of the lack 
of any accurate method of measuring highway 
service value, be assumptions; but they are 
conservative. The average net load of all 
trucks operating on the State highway system 
was found to be slightly less than 1 ton. Three 
cents per truck-mile is therefore a charge for 
highway service of only slightly over 3 cents 
for moving 1 ton of commodities 1 mile or less 
than 1 cent per gross ton-mile. As the aver- 
age number of passengers per car is 2.7 persons, 
1 cent per passenger car-mile is a charge for 
highway service of less than 0.4 of a cent per 
passenger-mile. 

These values for highway service are con- 
siderably less than estimated differences in 
vehicle operating costs on improved and un- 
improved highways.'° Toll rates on existing 
toll roads indicate that highway users are will- 
ing to pay considerably in excess of these 
amounts for the use of the toll road in prefer- 
ence to using the free roads with ‘‘slightly 
heavier grades and somewhat poorer sur- 
faeces 117 





16 See Bul. 69, Iowa State College of Agriculture and Mechanic Arts, 
Highway transportation costs, by T. R. Agg and H. 8. Carter, p. 20. 

17 Bul. 4, University of Tennessee Engineering Experiment Station, 
Highway transportation, by N. W. Dougherty, pp. 53 and 107-8. 
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Applying these assumed values of 1 cent per 
passenger car-mile and 3 cents per truck-mile 
to the traffic on the 1,114 miles of the State 
trunk highway system, an estimated service 
value of the highway system can be obtained. 
As stated above the annual vehicle mileage on 
this system during the year period—Septem- 
ber, 1922, to September, 1923—was approxi- 
mately 414,000,000 vehicle-miles, of which 
59,700,000 were truck-miles and 354,300,000 
were passenger car-miles. On this basis of 
valuation the annual service value of the 
system is $1,791,000 for truck traffic and 
$3,543,000 for passenger car traffic, a total 
of $5,334,000 for the system. 

A valuation based on motor-vehicle operat- 
ing costs, however, does not represent the total 
service value produced by the highway system 
and the vehicles using the highways. Highway 
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improvements increase real property values. 
Highway transportation adds time utility to 
the value of goods by the rapid movement at 
the time of demand and also produces place 
utility by making goods available for use by 
transporting them from the place of supply to 
the place of demand. 

The 1923 salvage value of the 1,114 miles of 
improved highways on the State trunk-line 
system, including bridges but exclusive of right 
of way, is estimated by the Connecticut State 
Highway Commission at approximately 
$23,000,000. Based on the above estimate of 
the service value of the highway system to 
highway users, and without considering the 
additional service value indicated above, the 
State trunk highway system earns an annual 
return of approximately 23 per cent on the 
investment. 


GONNECTICUT AND FOREIGN MOTOR VEHICLE USE OF 
THE STATE HIGHWAY SYSTEM 


HE utilization of Connecticut highways 
4h by motor vehicles of foreign registra- 
tion forms an important part of both 
motor truck and passenger car traffic. Trucks 
of foreign registration were 10.9 per cent of all 
trucks recorded, as shown by the distribution 
of trucks by State of registration and area of 
operation in Table 30. 

The utilization on a ton-mileage basis of 
Connecticut highways by trucks of foreign 
registration is considerably higher than 10.9 
per cent, on account of the fact that the average 
trip ruileae of the foreign trucks is higher than 
that of the Connecticut trucks. The average 
trip mileage of trucks of Connecticut registra- 
tion was found to be 15.7 miles and that of 
trucks of foreign registration was 71.9 miles. 
But as a part of the trip mileage in each case 
was over the highways of other States, its 
elimination leaves an average mileage on Gone 
necticut highways for trucks of Connesmer 
registration of 14 miles and for trucks of for elon 
registration of 40 miles. The average trip 
mileage of motor trucks classified by State of 
registration and area of operation is shown in 


Table 31. 


Table 30.—Distribution of motor trucks by State of. 
registration and area of operation 











State of registration and area of operation Ail Hs 
CONNECTICUT 

Wholly within Connecticut________________ 80. 2 
Between Connecticut points and foreign 

points 724 Se 2 ee oie 8.7 
Between foreign points via Connecticut 

highways poss wa0" 2) ee ee 2 

All areas. 025 cua. ee eee 89. 1 

FOREIGN 

Wholly within Connecticut___._.__________ .9 
Between Connecticut points and foreign 

pointes.) Sh aL ein ee ee 8. 2 
Between foreign points via Connecticut 

highways- 2200 ie oer a ae 1.8 

All arcagt oi... eee) ~ 10.9 

otal fallareis 2? 2 5 sieht: |S oan ee 100. 0 











The foreign trucks not only have a greater 
average trip mileage but also carry a greater 














USE OF 


tonnage per truck than the Connecticut trucks. 
This results from the greater proportion of 
large capacities among the trucks of foreign 








Table 31.—Average trip mileage and mileage on Connecti- 
cut highways of Connecticut and foreign motor trucks 

















Average 
Average mileage 
State of registration and area of operation Ee one ae ae 
truck necticut 
highways 
CONNECTICUT 
Wholly within Connecticut________ PA al 12.1 
Between Connecticut and foreign 
OOO Si 45. 6 28. 9 
Between foreign points via Con- 
necticut highways___.._________ 180. 3 107. 1 
PRUBALEA Sem e  e ys oe ote 1527 14. 0 
FOREIGN 
Wholly within Connecticut________ Lie 13. 1 
Between Connecticut and foreign 
(ONES. AS 2 Sele ee ATal Dieal 
Between foreign points via Con- 
necticut highways__..-.....-.__- 210. 8 ORS 
AML GRRSE 2 ey ee ee Ge 40. 0 
All trucks, all areas________ 21.9 16.8 











Table 32.—Distribution of loaded trucks of Connecticut 
and foreign registration by capacities 








| Connecticut Foreign 

Truck capacity (tons) registration registration 

(per cent) (per cent) 
Jt iew eee 25. 3 14, 2 
dace eb, 4.1 4. 0 
joi Qe eee ibe 10. 9 
AS 3 ee 13.0 7.8 
iP a ee 6. 4 3. 3 
becker 9.8 13. 0 
WK oa ee ee 3.8 3. 9 
meee 1. 6 Als 
og 73 9. 2 
Loe mall 12 
ah Jo eee 9. 0 26. 6 
UG, Sa ae .4 1.4 
ct ego a3 .5 
GWGs ca ee 2 ee a oti) 1,2 
NG, pict Sipe Se eg a ale Moods 
soba meee en, kee. 2 100. 0 100. 0 
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registration. The loading of Connecticut and 
foreign trucks of the same capacity is very 
similar. The distribution of foreign and Con- 
necticut trucks by capacities is shown in 
Table 32. 

The effect upon the ton-mile utilization of 
Connecticut highways of the longer average 
trip mileage of trucks of foreign registration 
and of the relatively greater number of large- 
capacity trucks among the trucks of foreign 
registration is shown in Table 33. 

Thus it will be seen that trucks of Connecti- 
cut registration operating wholly within the 
State are 80.2 per cent of the total number of 
trucks, but furnish only 48 per cent of the total 
ton mileage. Trucks of foreign registration op- 
erating between foreign points via Connecticut 
highways, which are only 1.8 per cent of the. 
total number of trucks, furnish 17.1 per cent of 
the total ton mileage. 

The importance of the foreign traffic on 
Connecticut highways is clearly indicated in 
Table 33, in that it shows that trucks of foreign 
registration furnish almost one-third of the 
total ton mileage of truck traffic. The impor- 
tance of what may be termed a “cross-over”’ 
movement, the movement between foreign 








Table 33.—Distribution of motor truck gross ton mileage 
on Connecticut highways by State of registration and 
area of operation 











Per cent 
State of registration and area of operation of total 
ton-miles 
CONNECTICUT 
Wholly within Connecticut_.._.____._.___- 48. 0 
Between Connecticut points and foreign 
Ponts 5) ae Aes eee Fe ee ee 17. 5 





NENA SPS ee a Sree ee ye Nt aes er ae Ad eG 
AID aredss eee or ae a eee ae ree 67.2 
FOREIGN 
/ 
Wholly within Connecticut _._..._._-____- 0. 8 
Between Connecticut points and foreign 
DOU Teme we Lt saci ibeeey a Seven S/S) dM ety ane 14.9 
Between foreign points via Connecticut high- 
WES ee ees Ainley kel 2 yo ee ae I eal 
PAL AT ORS Eaten eee ee eee 32. 8 
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points via Connecticut highways, is also indi- 
cated. This movement is 18.8 per cent of the 
total ton mileage and 17.1 per cent is produced 
by trucks of foreign registration. It is a type 
of movement that is peculiar to highways in 
areas that serve as connections between im- 
portant centers of population and industry. 
In Connecticut it is produced largely by the 
movement between New York City and the 
larger cities of Massachusetts and Rhode 
Island. 

The normal interchange of trucking between 
two States will tend to be divided. equally 
among trucks registered in each of the two 
States. This is indicated by Table 30, in that 
the Connecticut trucks transporting goods 
between Connecticut and foreign points are 
shown to be 8.7 per cent of the total, and the 
foreign trucks transporting goods between 
Connecticut and foreign points are 8.2 per cent 
of the total number of trucks. The similarity 
of average trip mileage and mileage on Con- 
necticut highways of these classes of move- 
ment (Table 31) is additional proof of this fact. 

Passenger cars of foreign registration were 
21.1 per cent of all passenger cars recorded. 
(Table 35.) The average trip mileage on Con- 
necticut highways of passenger cars of Con- 
necticut and foreign registration is shown in 


Table 34. 


Table 34.—Average trip mileage on Connecticut highways 
of passenger cars of Connecticut and foreign regis- 
tration 








a nee 
Area of operation and State Ty gave ge On 
: A ype of usage Connecti- 
of registration cut high- 
ways 
INTERSTATE 
Connecticut_________ Businesses. = = ees 58. 8 
1B io wergeey Peek A Nonbusiness________ 70. 0 
HoTeignees. Seco Business ae 72.3 
1D Yo Rs Sema ea ta! Sn Nonbusiness_—______ 90. 4 
INTRASTATE 
Connecticut_________ Business: 22 eee 18. 8 
ID OF % es eee ae Nonbusiness_—______ 2096 
Roreigne. ve. 8 Business22s seas 32. 7 
Oe wees x2 Dee Nonbusiness-_-_-______ 36. 1 














Table 35.—Passenger-car, passenger car-mile, and passen- 
ger-mile utilization of Connecticut highways 








Percent- Percent- | Percent- 
Area of operation, State of registra- age of age of age of 
tion, and type of use passenger | passenger- |passenger- 
cars car-miles miles 
INTERSTATE 
Connecticut: 
Business: ees) 5 ee 29 4.5 350 
Nonbusiness=____-__= 4.5 8. 4 9.8 
Foreign: 
Business. 2 eae ae ‘5%, 7 10. 9 6. 9 
INNonbusiness22250- 222 23 29. 6 oe 
INTRASTATE 
Connecticut: 
IBUSiness! some ae eee 34. 1 Aiea. 10. 8 
Nonbusiness_________ 37.4 26. 6 32. 6 
Foreign: 
Rusinessiae eee oe ones 158 Tas 0. 8 
Nonbusiness_________ 1.6 1.6 1) 
TOTAL 
BuUsInesizae eee eee ere 44, 2 33. 8 215 
Nonbusiness_________ 55. 8 66. 2 78. 
Connecticut] ..== =e 78.9 56. 6 56. 
Foreign ese: a ee eee eee ae 21, 1 43. 4 43. 
i Gerstates <p ceeae em 25. 4 py 2s 54. 
Intrastatecee = aaeeeee 74. 6 46. 6 A5. 














It will be noted that in each case the average 
trip mileage on Connecticut highways of pas- 
senger cars of foreign registration is greater 
than that of the corresponding type of passen- 
ger cars of Connecticut registration. The car- 
mile use of Connecticut highways by cars of 
foreign registration is therefore greater than 
the corresponding use by cars of Connecticut 
registration. This is indicated by the fact that 
while 21.1 per cent of all cars are of foreign 
registration, 43.4 per cent of the total passen- 
ger-car mileage is produced by cars of foreign 
registration (Table 35). 

The cars of Connecticut and foreign registra- 
tion are very similar in respect to the number 
of passengers they carry but differ markedly 
with respect to their use for business or non- 
business purposes. This is shown by Table 35 
and in the following tabulation. 
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Average number of passengers carried by various 
classes of cars 


Passengers 

per car 
All Connecticut cars____________ Qe 
Euetarelgn Carsit se. 222 le. 8) Se Be UH 
Connecticut business cars________ 1. 80 
Connecticut nonbusiness cars____ 3. 52 
Foreign business cars___________ 1. 83 
Foreign nonbusiness cars________ 3. 26 


The distribution of passenger cars, passen- 
ger-car mileage and passenger mileage by areas 
of operation, State of registration, and type of 
usage are shown in Table 35. 

The effect of the greater average mileage of 
cars on interstate trips as compared with cars 
operating wholly within the State, and cars 
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of foreign registration as compared with 
cars of Connecticut registration is clearly 
evident. The larger number of passengers in 
cars of nonbusiness use is also evident. Cars 
of Connecticut registration are 78.9 per cent of 
all cars operating but furnish only 56.6 per cent 
of the total passenger-car mileage. Non- 
business cars are 55.8 per cent of all cars 
operating and produce 78.4 per cent of the 
total passenger-miles. Cars in interstate oper- 
ation are 25.4 per cent of the total number of 
cars and produce 53.4 per cent of the total 
passenger-car mileage, and 54.1 per cent of the 
total passenger mileage. 


COMMODITIES BY MOTOR 


TRUCK 


HE importance of the motor truck in the 
T transportation system of Connecticut 
has been clearly shown in the previous 
sections of this report. In 1923 there were 
29,140 and in 1924 33,776 motor trucks 
registered in the State. These motor trucks 
were in constant use carrying commodities 
over Connecticut highways and streets. Dur- 
ing the period—September, 1922, toSeptember, 
1923—the haulage of these commodities over 
. the 1,114 miles of the State highway system 
amounted to approximately 58,000,000 ton- 
miles and the inclusion of other highways and 
city streets would substantially increase this 
amount. 
A transportation agency of this size warrants 
a rather detailed analysis of its organization, 
scope, methods of operation, commodities 
carried, and its place in the general field of 
transportation. | 
The transportation of commodities by motor 
truck is primarily a complete short-haul 
movement in vehicles owned by the shipper or 
consignee of the goods transported. A number 
of commercial motor-trucking organizations 
are operating in the State, but they carry a 
relatively small part of the total tonnage 
transported by motor truck. Since the pre- 
dominating part of this tonnage is transported 
in vehicles owned by the shipper or consignee, 
no high degree of organization of the industry 
can be expected. The regularity of the move- 





ment depends largely upon the daily volume of 
goods available for shipment and the character 
of the truck owner’s business. The regularity 
of truck movement measured on the basis of 
number of trips per week of each truck ob- 
served is shown in Table 36. 

It is evident that more than 50 per cent of 
the trucks average three trips per week or less. 
This represents the large volume of miscel- 
laneous or irregular, unorganized motor truck- 
ing. 

Table 36.—Motor-truck trips per week 

















Trucks 
Trips per week 
Number Per cent 

Wess; (han lie eee era ee ee 2, 933 17. 0 
|) 5aek 2 itr ad Be a Sel e 2, 501 14.5 
atin nae Oy nk ae 2, 296 ASe3 
Bivens’ Pa Canp Sie eese Sei aaeaen ame 1, 852 10. 8 
Se 2 ER Lye OO een aR Le 659 3. 8 
a el a ee ge A 386 2. 3 
(SEs oe Ne Sines 2 ee a es Sad 3, 515 20. 4 
i eA ETE Fk ee er a 1, 439 8. 4 
EY 4 cea i: aN A Ai ee eg IS De 98 0 
OFAN GCOV Claas ania ioe er eee a 1, 533 8.9 

Abele Wee Re Se ee eee 17, 212 100. 0 





The largest single class includes the trucks 
that make six trips per week, 20.4 per cent of 
all the trucks observed, having a regular daily 
movement made up very largely of the distri- 
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bution of consumption goods and to a lesser 
degree of the marketing of agricultural prod- 
ucts such as milk, fruits, and vegetables. In 
this group the average haul of 88.5 per cent 
of the trucks is less than 30 miles, and of 97.4 
per cent less than 50 miles. 

Trucks making nine trips or more per week 
constitute 8.9 per cent of the total number 
observed, and make up a class the movement of 
which is largely a short haul of building mate- 
rials such as gravel, sand, stone, cement, and 
lumber. Of these trucks 79.7 per cent have 
an average haul of less than 10 miles and 94.7 
per cent an average haul of less than 20 miles. 

Even within that small part of motor truck- 
ing which is carried on by commercial truckers, 
the lack of organization is apparent. The 
majority of commercial trucking organizations 
are small, and only a few of them have the 
equipment and organization required to furnish 
efficient and reliable transportation service. 
Relatively few organizations have financial 
stability, and few keep complete records of 
their trucking costs. Until the cost of per- 
forming the service is accurately determined, 
so that the trucker will be able to distinguish 
between profitable and unprofitable types of 
business, financial stability can not be attained. 

Competition in the industry is severe and is 
due primarily to the fact that a motor-trucking 
company can be established with a small in- 
vestment of capital. Trucking equipment 
can be purchased with a small initial payment, 
and the possession of the equipment and pay- 
ment of a vehicle license fee enables the pur- 
chaser to engage in the motor-trucking business 
in many States. 

The sharp competition has, in frequent in- 
stances, resulted in the establishment of truck- 
ing rates which are below gross operating 
costs; and frequently, also, the rates have been 
established on the basis of existing railway and 
competing trucking rates, and may have little 
relation to actual trucking costs. 

A prerequisite to the establishment of com- 
mercial motor trucking on a sound basis is 
the determination of rates on the basis of 
operating costs. Such rates can be established 
only when accurate costs have been deter- 
mined and the industry is regulated to prevent 
destructive competition. 


Motor-truck transportation in Connecticut 
is of three principal types. 


1. Transportation within the market and trading 
area of a city or town, including— 

(a) Distribution of commodities from whole- 
saler to retailer, and from retailer to 
consumer. 

(b) Marketing of commodities produced in the 
area, and 

(c) Pick-up and delivery service between rail- 
road or water terminals and shipper and 
consignee. 


This movement is purely local, the major 
part of it being within the city or town. It 
uses the rural highways only in so far as the 
market or trade area of the city extends 
beyond its political limits. 


2. Complete transportation from the shipper’s place 
of business to the consignee’s place of business for 
comparatively short-haul shipments. This type of 
transportation is interurban rather than local or 
suburban in character and is generally limited to 
distances of less than 40 miles. 

3. Comparatively long-distance transportation, in- 
cluding— 

(a) The transportation of specialized commodi- 
ties, notably those which require a special 
preparation for shipment by rail or water 
that can be avoided by motor-truck ship- 
ment; and those which, because of their 


high value or their perishability, require © 


rapid-delivery service; and 

(b) Emergency transportation during periods of 
congestion and embargoes on other trans- 
portation facilities. § 


Although no exact line can be drawn between 
these types of motor-truck transportation on 
the basis of length of haul, it may be added 
that the local and suburban traffic (type 1) is 
strictly a short haul; that the interurban 
traffic between neighboring centers of popula- 
tion (type 2) varies with the distance between 
the centers of population, but in an area like 
Connecticut is largely a short haul; and that the 
long-distance hauling (type 3) is predominantly 
the movement of specialized commodities, 

The distribution of the net tonnage trans- 
ported by motor truck over the Connecticut 
State highway system according to the length 
of haul is shown in Table 37 and Figure 28. 

From this table it is evident that of the 
total net tonnage transported over the State 
highway system more than one-third is moved 
distances of less than 10 miles, approximately 
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Table 37.—Distribution of net tonnage of commodities 
transported by motor truck over the Connecticut State 
highway system by length of haul 














Length of haul 4) total er Length of haul feee total 
(miles) tonnage (miles) tonnage 

(per cent) (per cent) 

CSO eee KOE 1! VAD Ale einer au 2. 6 

ICAI ae 1952) It SO-89e Seer st. ae 

PAUP) a ee eae PE Oni 90-99 eee tents 10) 

SEES Saee ae 9.1 | 100 and over___ 8. 6 

40-49 = 4.0 +—_ 

SU. ea 4.6 Total____ 100. 0 
GO2O9 meas. 2.52 
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0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99 IDO AND OVER 
LENGTH OF HAUL- MILES 


Fic. 28.—Distrisution or Net Tonnace or Com- 
MODITIBS TRANSPORTED By Moror Trucks Ovir 
THE CoNNEcTICUT State Highway System AccorD- 
ING TO LENGTH oF HAUL. 


two-thirds is moved distances of less than 
30 miles, and only 15.2 per cent is moved 
distances of 60 miles and over. The table 
includes commodities transported over the 
State system only and excludes the large 
volume of motor-truck tonnage which: is 
transported over city streets. The latter 
movement is almost exclusively within the 
0 to 9 mile zone and its inclusion would greatly 
increase the proportion of the total in this 
group. 
_ The percentage of total net tonnage trans- 
ported 100 miles or over (8.6 per cent) on the 
Connecticut State highway system is probably 
higher than would be found on highways of 
other States, because of the location of the 
State between the densely populated and 
highly industrialized sections of New York, 
Massachusetts, and Rhode Island. 
Approximately 350 distinct commodities 
were recorded on trucks using the State high- 
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way system during the period of observation, 
but of the total net tonnage 69 per cent was 
made up of manufactured goods. The dis- 
tribution by types of commodities is shown in 
Table 38 and Figure 29. 


Table 38.—Types of commodities transported by motor 
truck on the State highway system 





Per cent of 
total net 
tonnage 


Type of commodity 





Productsromacnicul cure mena ean a ama 
EROdUCtS*Ol anima] s seu eae ge eee amen 








IM samrot actress Seatac oe Oe aera 6 
Ota = een CR ees Ae en 100. 0 
MANUFACTURES 


PRODUCTS OF MINES 
PRODUCTS OF ANIMALS 
PRODUCTS OF AGRICULTURE 


PRODUCTS OF FORESTS 








PER CENT 


Fig. 29.—CuiassEes oF ComMMoDITIES TRANSPORTED BY 
Motor Trucks OvEeR THE CoNNECTICUT STATE 
Highway SystEM 


Table 39 indicates that, of the large number 
of different commodities transported by motor 
truck on the State system, 25 commodities 
made up 65.6 per cent of the total net tonnage. 
The five most important commodities are 25.9 
per cent of the total and the first 15 account 
for 52.9 percent. It will be observed also that 
of the first 15 commodities 7 are foodstuffs, 
and that these represent 22.5 per cent of the 
total net tonnage. General express, mixed 
loads which can not be classified as any partic- 
ular commodity, consists in part of foodstuffs. 
The miscellaneous commodities, 34.4 per cent 
of the total net tonnage, also include a con- 
siderable amount of foodstuffs. The addition 
of these commodities to the foodstuffs listed 
would increase their total to approximately 
40 per cent of the total net tonnage. 

The length of haul and the average unit load 
of the different commodities varies consider- 
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Table 39.—Principal commodities transported by motor 
truck on State highway system 





Per cent of 
total net 
tonnage 


Commodity 





Garoteries.. .. x. (oe Pe eee 
Gravel, sand, and crushed rock__________ 
General express...) | ut eee eee 
Gasoline 2.0.22 2a 





Bread and bakery-goods. J/0 1). 22a 
Meat; fresh-._2. 522). 2328. See 
Milks frésh..=..< Soe eee ee 
PIs. si =. 42 7 ee 


urn ture. (new) == a seenee eee ee 
Voretables_. 2: o soe ee ee eae 
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Wood, cord, and. kindling =t42 3). ae" 


Miscellaneous commodities__.___________ 34. 
Total... Ais eee ee 100. 0 








ably. Of the materials hauled 9 miles and 
less, gravel, sand, and stone are first in impor- 





tance; in the 10 to 19 mile haul they rank third 
in importance, and for longer hauls they are not 
among the important commodities. Coal ap- 
pears as an important commodity only in the 
shortest haul groups, groceries in all haul 
groups up to 70 miles, and gasoline among the 
commodities hauled all distances up to 30 
miles. The commodities of greatest impor- 
tance in the long-haul groups are household 
goods (used), textiles, rubber tires, and crude 
rubber. Household goods increase in relative 
importance with increase in the distance 
hauled, constituting 5.1 per cent of the move- 
ment from 40 to 49 miles and 23.5 per cent of 
the haulage for distances of 100 miles and more. 
Rubber tires and crude rubber appear among 
the important commodities only for hauls of 
100 miles or more, indicating the very spe- 
cialized character of the.movement over such 
long distances. 

The movement of foodstuffs, consisting 
largely of retail distribution and the market- 
ing of such products as milk, is predominantly 
a small-truck movement. Household goods 
are transported chiefly in trucks of 1144 to 4 
tons capacity, and constitute 11.7 per cent of 
all goods transported in 2144-ton trucks. Gas- 
oline is hauled largely in trucks of from 2 to 4 
tons capacity, and gravel, sand, stone, brick, 
and cement are hauled largely in trucks of 3144- 
ton and larger capacities. Textiles, metal 
products, and paper (largely news print) are 
also hauled in large-capacity trucks. 


GOMPARISON OF MOTOR TRUCK AND RAIL TONNAGE 


The relative importance of the highway | rail freight between the several points during 


transportation of commodities of various classes, 
with respect to the rail movement of the same 
classes of goods, is indicated in Table 40 by a 
comparison of the tonnage of freight trans- 
ported by motor truck and by rail between 
selected points during the months of January 
and August, 1923. 

The rail movements used for comparison 
were all made by the New York, New Haven 
& Hartford Railroad, and with the possible 
exception of the New York-Springfield move- 
ment the tonnage given represents the total 


the selected periods.'8 

The points between which the two move- 
ments are compared represent distances vary- 
ing from 17 to 140 miles, and all points com- 
pared. have direct connection both by rail and 
highway, the highways represented being the 
most important trucking routes in the State of 
Connecticut. Several of the points compared 
have water connections as well as rail and 
highway connections and a considerable amount 


18 All rail tonnage statistics used in this section of the report were 
furnished by the New York, New Haven & Hartford Railroad Co. 
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Table 40.—Tonnage of freight transported by motor truck and by the New York, New Haven & Hartford Railroad 
between selected points during the months of J anuary and August, 1923 ! 
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1 Rai i des freight between the terminals of the New York, New Haven & Hartford R. R. in each of the selected towns, and does 
not ee a ote movements. New York City includes the following terminals: Pier 37, Pier 70, Harlem River, Bush Terminal, 
New York Dock, Brooklyn Eastern District, and Jay Street. Motor-truck tonnage includes freight between the selected towns. New York City 
includes Brooklyn and Jersey City; and also points from which freight must pass through New York City to reachits destination. Freight from 

ints i han 7 per cent of the total from New York City. ; / 
oy Pie Ou pote tomas includes the sum of the tonnages between Ansonia and New York, and Derby and New York, for both truck 
and rail tonnage. 

3 Less than 0.1 ton, 
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of tonnage between them is transported by 
water. 

The rail distances between the several points 
vary from approximately 17 miles to 134 
miles, and the highway mileage varies but 
little from the rail mileage; but. because the 
rail tonnage is transported from various 
terminals and the truck tonnage is collected 
and delivered in all parts of the selected cities, 
no accurate mileage can be computed. How- 
ever, on the basis of the approximate mileage, 
the comparison presented in Table 41 does 
show the greater importance of the truck 
traffic over the shorter distances. 

The decrease in the percentage of net ton- 
nage transported by motor truck with the 
increase in mileage is very pronounced but 
accompanied by some irregularities. These 
irregularities are explained by distribution 
methods and the presence or absence of water 
transportation. The low percentage of truck 
tonnage between Hartford and Springfield is 
accounted for by the large rail carload move- 
ment of refined petroleum and its products 
between these points. The low percentage of 
truck tonnage between New Haven and 
Hartford is accounted for by the large rail 
carload movement of coal. The movement of 
these commodities between other points shown 
in the table is comparatively small. 


The higher percentage of truck tonnage. 


between New York City and Bridgeport, 
New Haven, and Hartford, as compared with 


the movement between New York City and 
Ansonia-Derby and Waterbury is undoubtedly 
explained by the water transportation between 
the former points. Between New York City 
and Springfield, Mass., it is probable that 
rail tonnage is also carried by rail carriers 
other than the New York, New Haven & 
Hartford. 

As motor-truck freight is primarily a pack- 
age, or small unit shipment, it is more strictly 
comparable with rail |. c. 1. freight than with 
all rail freight, and comparison of these two 
movements is therefore shown in Table 42. 

Of all package freight the motor truck 
carries over 90 per cent between points less 
than 60 miles apart. Between points over 60 
miles apart the percentage varies considerably, 
but the tendency toward relatively decreasing 
truck tonnage with the increase in distance is 
very apparent. 

The importance of the motor truck in the 
transportation of products of agriculture and 





products of animals is eyen more apparent. 
These classifications include a large part of 
the movement of perishable foodstuffs. For 
products of animals the motor truck tonnage 
greatly exceeds the rail |. c. 1. tonnage between 
all points analyzed except New York City and 
Springfield, a distance of approximately 134 
miles, and exceeds the total rail tonnage 
between all points except New York City 
and Springfield, and New York City and New 
Haven. The large car-lot movement of these 


Table 41.—Comparison of rail and truck tonnage between selected points 








Terminal points 











INewellavense =. 9 sass Bridgeport=.= aes 
artLord 2 = ies ee Springfield 222 7Goe sae 

CLO Se fen, Ct Waterbury ssa eeee 
Preactgeport. 223.020 55 Gok ral wees 00-3 Bojan heat cee 
INewa Llaviene = .6 ses ieee Hartiord:<..ee ee 
News Yorks Citys 22 --exeae Bild seporiea =a a= 





OW eae Ansonia-Derby__________ 
JD Yo OE Sy 2 5 New Havens asset aa aero 
Dow 3. eae ae Waterbury == aes eee 
DOA et ee ee Hartforda-e 45s eee 
Dor Sey eine Springheld tie ee os ees 








Mileage Distribution of total tonnage 
Highway | Rall | took | Geta | Bay | Tota 
Per cent Per cent Per cent Per cent 
18 17 75. 2 0.9 23.9 100. 
27 25 47.1 Oak 47.8 100. 
33 31 88. 1 4.5 7.4 100. 
37 32 (ie 1.0 27.9 100. 
40 37 24. 6 10 74. 4 100. 
58 56 54. 0 5. 0 41.0 100. 
72 70 11.6 9. 4 79. 0 100. 
18 (2 ‘21.9 6. 7 71.4 100. 
93 88 Sof 17. 5 73. 8 100. 
115 109 23. 5 Lie9 58. 6 100. 
142 134 15. 6 33. 9 50. 5 100. 





1 Less than carload, package freight. 





2 Carload freight. 
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products between New York City and New 
Haven is largely accounted for by the fact 
that New Haven is the wholesale distribution 
market for a considerable area. 

In the haulage of products of agriculture 
the motor-truck tonnage exceeds the rail 
l. c. 1. tonnage for all hauls analyzed except 
the New York-Springfield, the New York- 
Hartford, and the New York-Ansonia-Derby. 
Between New York City and Hartford more 
than one-half of the rail 1. ¢. 1. tonnage of 
agricultural products is made up of tobacco. 
The total rail tonnage—carload and 1. c. L.— 
exceeds the motor truck tonnage of these 
products. between New York City and all 
points analyzed except Bridgeport, that iS, 
for all distances over 60 miles; but the. motor- 
truck tonnage exceeds the total rail tonnage 
of products of agriculture for all distances less 
than 60 miles. 

Of manufactures the motor-truck tonnage 
exceeds the rail 1. c. 1. tonnage between all 
points analyzed except New York City and 
Springfield, and New York City and Water- 
bury; but the total rail tonnage exceeds that 
of the motor truck for all distances over 60 
miles and also between Hartford and Spring- 
field, a distance of approximately 25 miles. 
Between the latter points, however, 3,312 tons 
of the total of 3,627.8 tons, or over 90 per cent 
of the carload tonnage of manufactures, con- 
sists of refined petroleum and its products. 

The importance of the motor truck in the 
transportation of commodities is clearly in- 
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dicated by the above comparisons, which 
warrant the following conclusions: 


1. A very considerable part of the package freight 
between origins and destinations in the Connecticut 
territory less than 50 miles apart is transported by 
motor truck. 

2. As distance between origin and destination in- 
creases transportation by motor truck becomes of less 
importance. 

3. The ratio of motor-truck freight to rail freight 
between two points varies greatly with distribution 
and marketing practices. Cities which are distzibuting 
points for surrounding areas receive a larger amount 
of freight in bulk lots, such as rail carload shipments, 
than cities which distribute to the local market alone. 

4. For origins and destinations between which the 
exchange of freight includes bulk commodities, such as 
coal and oil, the tonnage transported by motor truck 
compared with total rail tonnage is relatively small. 
As such commodities are a necessary part of the freight 
into nearly all cities, motor-truck freight becomes a 
relatively small part of total freight. 


In the transportation of package freight, 
particularly of certain classes, such as food- 
stuffs and perishables, the motor truck is 
undoubtedly competing with rail 1. c. 1. service 
and with express service between the points 
compared. With regard to this competition 
the following points must be considered: 


1. The area under consideration is one of the most 
highly developed trucking areas in the country. 
The actual points between which tonnage is compared 
are located on the most important motor-trucking 
routesin the area, and the comparison therefore repre- 
sents the maximum development of motor-truck trans- 
portation rather than the average. 

2. Motor-truck transportation between the points 
compared and other similar points is but a small part 


Table 42.—Comparison of motor truck and rail 1. c. 1. tonnage between selected points 
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of the total motor-truck tonnage in the area. Of the 
total tonnage transported by motor truck over the 
Connecticut State highway system, 36.3 per cent moves 
less than 10 miles and 55.5 per cent less than 20 miles. 
Motor truck transportation in Connecticut is therefore 
essentially a local distribution of goods. 


The predominance of local motor-truck 
traffic is also indicated by the analysis of motor- 
truck tonnage originating at and destined to 
Bridgeport, which is presented in Table 43. 


Table 43.—Distribution of net tonnage of motor-truck 
freight originating at and destined to Bridgeport, 
according to length of haul 
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The distribution of motor-truck tonnage to 
and from Bridgeport is similar to the distribu- 
tion for the entire State, except for the unusual 
importance in the Bridgeport traffic of the 
50 to 59 mile hauls. This variation indicates 
clearly the influence of traffic between Bridge- 
port and New York City, yet even the influence 
of the metropolis operates to increase the per- 
centage of 50 to 59 mile shipments from 
Bridgeport only to 12 per cent of the total. It 
must also be borne in mind that the tonnage 
data here presented represent only the tonnage 
moved to and from Bridgeport over highways 
included in the State highway system. Al- 
though these are the most important highways 
leading into the city, the inclusion of other 
roads would increase the total tonnage, par- 
ticularly in the short-haul zones, and the addi- 
tion of truck tonnage carried exclusively over 
city streets would also decrease the relative 





importance of the comparatively long-distance 
tonnage. 

Bridgeport, moreover, marks rather definitely 
the limit of the general trucking operation 
from New York City. Reference to Tables 
40 and 42 will show that between New York 
and Bridgeport, 58 miles, the motor-truck 
tonnage is more than ten times the rail 1. ¢. 1. 
tonnage, whereas between, New York and 
New Haven, an increase of 17 miles, the motor- 
truck tonnage is only about three and one-third 
times the rail ]. c. 1. tonnage, and between New 
York and Waterbury, 35 miles beyond Bridge- 
port, the truck tonnage is less than one-half of 
theraill.c.I. tonnage. This table also indicates 
that the motor-truck tonnage between New York 
and Bridgeport is more than double the ton- 
nage similarly moved between New York and 
New Haven, which has a larger population 
than Bridgeport; and that it is almost four 
times as great as the tonnage moved between 
New York and Hartford, which has a popula- 
tion almost as great as that of Bridgeport. 

For cities more distant from New York 
than Bridgeport, the ratio of the New York 
tonnage to the total moved from and to the 
smaller cities decreases rapidly as the distance 
from the metropolis increases. Thus, while 
the tonnage between Bridgeport and New 
York City, Brooklyn and Jersey City is 12 
per cent of the total tonnage originating at or 


destined to Bridgeport, the corresponding — 


ratio for New Haven is less than 3 per cent, 
and for Hartford less than 2 per cent. 


3. The development of motor-truck transportation 
has been accompanied by distinct changes in methods 
of distributing goods, especially in the short-haul 
zones. The fact that a certain amount of tonnage is 
at the present time transported between two cities by 
motor truck does not indicate that this same tonnage 
would, in the absence of the motor truck, be transported 
by rail. The motor truck has provided a type of 
transportation service that neither the railroad nor 
any other carrier limited to fixed lines of movement 
can render. The smaller towns and villages, even 
though provided with rail facilities, now obtain a large 
part of the goods they require for retail distribution by 
daily motor-truck service from the larger cities. With- 
out the motor truck, a part of these goods would reach 
the smaller towns by irregular rail shipments in larger 
quantities, and other types of goods, particularly 
perishables, would not be regularly provided to the 
smaller markets. 
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Motor-truck transportation has thus wid- 
ened the market for certain types of commod- 
ities. By providing regular and rapid trans- 
portation service between wholesale distribu- 
tion points and the smaller retail markets, it 
has made possible a regular supply of perishable 
foodstuffs in these markets and thus increased 
the effective demand for such commodities. 
It has also enabled the retail dealer to operate 
with a smaller stock of goods, reducing the 
amount of capital invested and providing the 
These changes 
in distribution methods are beneficial to the 
consumer through the reduction of marketing 
costs and through the provision of a more 


consumers with fresher goods. 


varied supply of fresh commodities. 


A quantitative measure of the effect of these 
changes in distribution methods is not available 
and can perhaps never be accurately deter- 


mined. It is evident, however, that these 


changes have had an effect upon the tonnage of 
transported between various 
towns. Therefore, it may be well to repeat 
that the fact that an increased tonnage is now 


commodities 


being transported by motor truck does not 
mean that this same tonnage would be trans- 
ported by rail if motor-truck transportation 
were not available. 


4. The greater part of the tonnage transported by 
motor truck between the cities compared above is 
moved in trucks owned and operated by the shipper of 
the commodity. Only a small part is transported by 
motor-truck common carriers. The ownership of the 
vehicle of transportation by the shipper results in 
a type of service which can not be rendered by other 
transportation agencies. The service is more flexible 
both as to location and time. It is usually a complete 


transportation service instead of a terminal-to-terminal 


movement, and is adaptable to greater variations in 
degrees of service. These differences in service tend to 
reduce the amount of true competition between the two 
types of transportation. 

5. The conditions of transportation by the two 
methods (rail 1. c. 1. and motor truck) are very dis- 
similar. Packing requirements differ, the amount of 
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handling of goods in transit is very different, and the 
time required for transportation varies considerably. 

These factors tend to reduce the amount of 
tonnage transported by motor truck which is 
actually competitive with rail transportation. 
They do not, however, completely eliminate 
competition between these types of transporta- 
tion. ‘Competitive business is a small part of 
motor truck tonnage and perhaps a smaller part 
of the rail tonnage. The service provided by 
these two types of transportation is so essen- 
tially different in nature that they can not be 
considered as normally competitive. The motor 
truck is primarily a facility for small-unit, 
short-haul transportation, the railroad pri- 
marily a facility for large-unit, long-haul . 
transportation. With the stabilization of the 
motor-trucking industry and the adjustment 
of the railroad industry to the use of this new 
type of transportation, the business of the two 
facilities will be mutually exclusive. 

Such losses as the railroads have experienced 
from the uneconomical competition of the 
motor trucks, undoubtedly have been more 
than compensated by the enormous rail tonnage 
accruing from the manufacture, repair, and 
delivery of the motor vehicles and_ their 
accessories, to say nothing of the propensity to 
travel which the motor vehicles have stimu- 
lated greatly. 

Measures which will hasten the stabiliza- 
tion and readjustment of these two transporta- 
tion facilities are therefore beneficial to both 
industries. The most valuable of such meas- 
ures are: (1) The determination of accurate 
and comprehensive motor-trucking costs in 
order to define the economic field of motor 
trucking and prevent an overexpansion of the 
industry; and (2) regulation of commercial 
motor trucking to discourage expansion beyond 
its economic limits, and prevent the establish- 
ment of an excessively large number of motor- 
trucking companies. 


FORECAST OF HIGHWAY TRAFFIC 


KNOWLEDGE of the trend of traffic de- 
A velopment on a highway system is a 
prerequisite to the establishment of an 
adequate and scientific plan of highway im- 
provement. Although varying in degree of 
permanency, all highway improvements are 
expected to provide adequate service. The 
building of a highway which will not meet 
traffic demands during the expected life of the 
improvement is a poor investment resulting in 
traffic congestion and early reconstruction. On 
the other hand, the building of a highway with 
a traffic capacity in excess of the need that may 
be expected to develop during the life of the 
improvement is also uneconomic, since it in- 
volves an outlay of funds which could more 
advantageously be used for other highway im- 
provements. A knowledge of future traffic is 
therefore essential to the establishment of a 
sound plan of highway improvement. 

The most scientific method of future traffic 
prediction is by projecting past traffic trends. 
This method has been found accurate in the 
prediction of population, business conditions, 
railway traffic, and other economic factors. 
Accurate prediction on the basis of past trends 
is possible only when the trend over a consid- 
erable period of years is known and also when 
the period is one of normal development. 

No satisfactory series of highway traffic 
records for the State of Connecticut is avail- 
able. There are accurate records of traffic over 
one or two toll bridges, but it is difficult to 
determine whether or not the trend of traffic 
at these bridges is indicative of traffic condi- 
tions on the entire State highway system. 

But while there are no adequate records of 
traffic development in the State, there are 
complete records of the motor-vehicle registra- 
tion for a series of years, and the experience of 
other States demonstrates that these may be 
employed as a basis for traffic prediction, since 
it is found that there is a close and practically 
constant relation between the rates of growth 
of registration and traffic. The States in which 
the relation between the two factors has been 
determined are Maryland, Maine, and Wis- 
consin. In each of these States both traffic 
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and registration records are available for a 
number of years. 

In Figure 30 the curves of traffic and motor- 
vehicle registration in the three States have 
been brought into proximity by the adjust- 
ment of the plotting scales,’* and to these data 


have been fitted least-square lines of trend as 
shown by the dotted lines, These are the 
straight lines which best represent the trend 
during the entire period, and it will be seen 
that the trends of traffic and registration in 
Maine and Maryland are almost parallel. In 
Wisconsin the traffic appears to be increasing 
at a slightly faster rate than the registration, 
but this divergence is partially explained by 
the fact that traffic data for 1919 are probably 
low.” 

The close agreement between the traffic and 
registration trends in these States is further 
indicated in Table 44, which presents the 
indices of registration and traffic with the 
average year between 1919 and 1924 as a base. 


Table 44.—Indices of registration and traffic in Maine, 
Maryland, and Wisconsin 


[Index of average year between 1919 and 1924100] 


























Maine indices Maryland indices Wisconsin indices 

Year eee ae She 
Beis, | treme | Regis | tram | Ree | arate 
1919_| 61.8 61. 7 59. 8 56. 6 63. 4 ey | 
19202) 72: 7 1020 73. 0 2. 2 (hess, 1h 78.3 
1921_| 89.6 87. 3 85. 1 92. 0 91.7 84. 8 
1922-) 107. 0°} 106. 9 |) 103.5 | 1005579102) 6) aiGieas 
1923-1125. 5 | 131.37) 128.3) 1380035) 12257 see ome 
19245)°143.4 | W417 1150.3 1150/0 1140" OR eiaome 

















The coincidence of the indices of traffic and 
registration is unmistakable. Traffic and reg- 
istration in these widely separated areas have 
obviously increased at approximately equal 
rates, despite differences in industrial develop- 
ment, wealth, and population, which have ap- 
parently had but slight effect upon the rela- 

19 As the data are plotted on a logarithmic scale, adjustment of plotting 
points does not affect the data presented. 
22 The Wisconsin Highway Department states that the 1919 traffic 


average is low in comparison with later years. This was the first year 
the traffic was observed and not all data were recorded. 
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tionship. It may therefore be assumed that 
what is true of these three States, widely sepa- 
rated in location and greatly different in 
character, will also be true in Connecticut or 


*any other State—namely, that the prediction of 


motor vehicle registration may be taken as the 
basis for a prediction of motor vehicle traffic. 

It may not be assumed, of course, that the 
future traffic will be distributed in exactly the 
same proportions as the present traffic on the 
various roads. The development of new high- 
ways, unusual industrial or resort develop- 
ments, and suburban expansion will affect 
the traffic in local areas. For example, the 
Maryland records indicate that the rate of 
traffic increase on roads which carried in 1917 
more than 300 vehicles a day was slower be- 
tween that year and 1920 than the increase on 


_ roads which at the beginning of the period car- 


ried from 100 to 300 vehicles a day. Since 
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1920, however, the rate of growth has been 
nearly the same on all highways. But with 
respect to an entire highway system, all the 
facts that have been determined indicate that 
the forecast of expected registration over a 
short period will give a reasonable measure of 
the traffic that may be expected. 

The estimate of future traffic on the basis 
of predicted motor-vehicle registration neglects, 
of course, such factors as the effect of major 
mechanical improvements to vehicles and as- 
sumes, further, that the average mileage per 
vehicle per year will show no important change 
over the future period. It would seem, from 
the nature of the case, however, that any 
such change would be gradual, and would not 
be likely to invalidate a prediction made for a 
period of only five or six years in the future. 

Another factor that must be considered is 
the effect of traffic congestion upon the rate of 
traffic increase. With respect to the traffic on 
an entire State highway system, however, the 
effect of this factor is likely to be negligible, at 
least during the next few years, although it 
may operate to reduce somewhat the rate of 
traffic increase near the large centers of 
population. 

It is finally concluded, therefore, that a 
prediction of future motor-vehicle traffic may 
be made upon the basis of a prediction of 
motor-vehicle registration. The latter can be 
made upon the basis of records of past years 
which are available in Connecticut and all 
other States. In extending into the future 
the trends of this factor it must be remembered, 
of course, that vehicle registration is a function 
of population and that the population is jn- 
creasing coincidentally with the growing use 
of motor vehicles. In estimating the future 
registration from the past registration records 
it is therefore necessary to take the popula- 
tion factor into account. This can be done 
by determining the ratio of population to 
vehicles (persons per car) for the past years, 
and extending the trend of this ratio into 
the future. The future registrations over a 
short period may then be ascertained with 
some accuracy by dividing the predictable 
future population by the future values of 
the persons-per-car ratio, as determined from 
the past trend of this ratio. 


ESTIMATE OF CONNECTICUT HIGHWAY TRAFFIC IN 1930 


ry NHAT the method of predicting future 
Ah traffic from the estimated future motor- 

vehicle registration may safely be ap- 
plied in Connecticut is indicated by our 
knowledge of the close relation existing be- 
tween the rate of motor-vehicle increase and 
the growth of traffic over the Saybrook-Lyme 
Bridge. This is the only point in the State 
at which traffic records have been consistently 
made and preserved over a period of years; 
and these records compared, in Table 45, 
with the motor-vehicle registration by years 
since 1916 are remarkably similar to the latter 
in respect to the rate of increase. If the 
indices are considered it will be seen that 
the traffic is alternately higher and lower 
than the registration, but that in general 
the two move along together. 
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Fig. 31.—NumBeErR or Persons Per Motor VEHICLE 
oF RECORD IN ConneEctTicuT From 1917 To 1925 
AND ESTIMATED FRom 1925 To 1930 


It is assumed, therefore, that the method 
of prediction found accurate in other States 
may safely be used in Connecticut. The 
number of persons per car for each year 
since 1917 is arrived at by dividing the popu- 
lation by the number of registered motor 
vehicles. These values are shown in Table 
46 and in Figure 31. In the latter there 
is also shown by the dotted line a smoothed 
curve which has been fitted, by the method 
of least squares, to the record of the persons 
per car for the eight past years. This curve 
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has been projected to 1930 for the purpose 
of estimating the registrations to that date. 

Computing the number of persons per car 
for each year between 1924 and 1930 from the 
equation of the curve the values shown in the 
first column of Table 47 are arrived at, and 
these divided into the estimated population as 
shown in column 2 of the same table give the 
probable registration for each of the years, as 
shown in the third column. 

At the estimated rate of reduction it appears 
that there will be in Connecticut in 1930, 3.25 
persons per car—that is, Connecticut will then 
have nearly as many cars in relation to its 
population as California had in 1924. The 


Table 45.—Motor-vehicle traffic over Saybrook-Lyme 
Bridge and Connecticut motor-vehicle registration 








Motor : 
vehicle traffic Index Connecticut Index 

Year at Saybrook (1916= 100) menee erty ip (1916= 100) 
19:16 see ee 89, 344 100 56, 048 100 
1:9 1 aes 118, 899 128 74, 645 133 
1918: 124, 235 139 86, 067 154 
1919222222 167, 731 188 102, 410 183 
19202 oes 201, 789 226 119, 134 213 
192128 ee 232, 797 261 134, 141 239 
1920.22 es 256, 335 287 152, 977 273 
1923 2e2e ee 269, 139 301 181, 748 324 


Table 46.—Persons per registered motor vehicle in Con- 


necticut, 1917 to 1924 2 














Registration Persons per vehicle 

Yea sree oe 
Actual Estimated Actual ers oA 
1917_| 74, 645 74, 640 | 1, 312, 165 | 17. 58 | 17. 58 
1918_| 86, 067 86, 759 | 1, 3389, 552 | 15. 56 | 15, 44 
1919_| 102, 410 | 100, 806 | 1, 366, 938 | 13. 35 | 13. 56 
1920_| 119, 134 | 117, 072 | 1, 394, 324 | 11.70 | 11. 91 
1921_| 134, 141 | 135, 919 | 1, 421, 710} 10. 60 | 10. 46 
1922_| 152,977 | 157, 682 | 1,449,097 | 9. 47 9.19 
1923_| 181, 748 | 182, 959 | 1, 476, 483] 8 12 8. 07 
1924_| 217, 227 | 212,111 | 1, 503, 869| 6. 92 7. 09 





1 Estimates from United States census, Estimates of Population of the 
United States, 1917 to 1923, and estimates obtained by application of 
method used by the United States census for following years. 











higher than the 1923 registration. To reach 
this registration there must be an average 
annual increase of 16 percent. As the smallest 
annual increase between 1917 and 1924 was 
12.6 per cent and the largest 19 per cent, 
this indicated increase for the next five years 
seems conservative. 

Applying the estimated rate of increase to 
the density of traffic at each of the 1922-23 
survey stations, the estimated traffic density 
in 1930 at each of the stations is determined as 
shown in Table 48, and as indicated on the 
map, Figure 32. 

Assuming no change in the present State 
highway system between 1923 and 1930, the 
traffic upon these highways is expected to be as 
here shown. The predicted density on the 
present heavy-traffic routes indicates the press- 
ing need for a comprehensive improvement 
program during this period. 

The Post Road may be expected to carry a 
daily average of 12,700 vehicles at the New 
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1930 registration is expected to be 182 per cent | Table 47.—Estimate of persons per car, population and 


motor-vehicle registration in Connecticut, 1925 to 1930 








Estimated : Estimated 

ee paeens)) ponnietion. | cher aici 
LOD5 ue ea sere ant 6) 22 1, 531, 250 | 1 246, 000 
LO26 Sere ee Dead 1, 558, 640 285, 000 
1927 ee er ata 4. 80 1, 586, 030 330, 000 
1928 see See eee 4, 22 1, 613, 410 382, 000 
1920 5Es 2 ewe i, TAO 1, 640, 800 443, 000 
LIS OSPR ee ee ee 3.25 1, 688, 180 513, 000 














1 The actual motor vehicle registration in 1925 was 250,647 vehicles, 
varying from the estimated registration by less than 2 per cent. 


York line, and an average of approximately 
9,000 vehicles per day on the section between 
Greenwich and New Haven; the same route 
from New Haven to the Massachusetts line 
may be expected to carry over 6,000 vehicles 
per day over the greater part of the route. 

If the present ratio between average traffic 
and maximum traffic continues until 1930, 
approximately two and one-half times the pre- 
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Fig. 32.—Estimatep Torau Trarric Density oN Stare Hiauways in 1930 
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dicted average traffic may be expected to at- 
tempt to use these routes on a Sunday during 
the month of maximum traffic. 

The tremendous volume of traffic that may 
be expected in 1930 on the Post Road and 
other heavy-traflfic routes will require extensive 
enlargements of the traffic capacity of these 
‘routes or the opening of alternate routes in order 
that adequate highway service may be provided. 


Table 48.—Forecast of traffic density at Connecticut survey stations in 1930 









Improvements on routes of secondary traf- ; 
fic importance will also be required, particularly 
routes at present improved with the lower types 
of surfaces, but the present heavy-traffic routes 
will continue to be the most important problem 
in the provision of adequate and economical _ 
service to the users of the Connecticut highway __ 
system. a 























































| Average daily Average daily | Average daily . Average daily 
Station density of Station density of Station density of Station density of 
traffic traffic traffic traffic 
Total vehicles Total vehicles Total vehicles Total vehicles 
1 2, 800° #162 ees 3 (3007 3000. eee 2,'500-1) "deere 2 ee 5,000 
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APPENDIX I 


TYPES AND LENGTHS OF STATE-AID ROADS BY TOWNS IN THE SEVERAL POPULATION 
GROUPS, JULY 1, 1923 


1. GROUP A TOWNS (POPULATION, 0 TO 63 PERSONS PER SQUARE MILE) 








Mileage of various types 
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Apprenpix I.-TYPES AND LENGTHS OF STATE-AID ROADS BY TOWNS IN THE SEVERAL 
POPULATION GROUPS, JULY 1, 1923—Continued 


2, GROUP B TOWNS (POPULATION, 64 TO 127 PERSONS PER SQUARE MILE) 


eo eee 


Mileage of various types 


i lee es 






































es; 
Town : : P : woo 
Water- | Bitumi- | Bitumi- 
Total | Graded | Gravel gevous bound nous nous | Concrete po 
ace |macadam macadam) concrete A 
granite 
block 
PAN ONS. soe e aan cen cee Oe ee eee 3.47 
Bloomfield. > oie. -- 4506 eee ee 6. 76 
SHUOnE 232 Cc. sede coe eee Lee eee 1.30 
Oneshire edo cscs ee 5. 67 
Chester yo S22-4 <I Bote) Meee ayes See ae) 4, 24 
Clintonery se 228 kos owt 1c A ees 3. 35 
East Hampton 4.16 
East Lyme 5.45 
Glastonbury 4.79 
Griswold 8. 38 
Middlefield 7. 76 
Montville 3. 50 
New Milford 1. 86 
North Canaan 1.50 
North Haven 6.45 
Old Saybrook 6. 81 
Preston < 2 2icke o_o oe a eee 3.70 4 
Ridgefield 8. 80 ‘ 
Rocky Hill 5.73 
Simsbury 5. 96 
South Windsor-- 5. 86 
Siattord 2. 22s ioe koe ee eee ‘ 
Suffield____- 5.79 i 
Thompson 6. 95 
SEE tia bill seer oS 3 re 7a ae ae eae 5. 89 
Waterford. vee: oot ee ee en a ee eee 3.79 
ed OlAlE S22 Biss oe eee ee 127. 92 1, 55 21. 93 12. 42 67. 63 14. 56 . 34 9.49 | = Se 


3. GROUP C TOWNS (POPULATION, 128 TO 319 PERSONS PER SQUARE MILE) 
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Bexcon Falls: 22.) 2) 2) ee eee rae 2. 22 
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Braniord: 2.26.2 2. AW aS eer ee ene 4.38 
@roniwelll 2 .2.5525..2.05 ean ee eg Beal 5. 58 
Darlene tis cee oa we 2.70 A 
Haste Aven”. 2- s 2 Sees Se, ae 2. 07 a 
HOSESWILDGSOr co he he a een 6. 03 ot 
SSO x Nas Sos ei seca ee ae ee eae 6. 44 ¥ 
Karmington.: 2.222 se) oce 5, See ae ee +38 : 
Groton: 9 eo =i oe 2 ek ae Je eines ae 5. 50 , 
(PRIMO OT sy SLE | a eel SN an ea 3. 72 4 
OTOL ye 0 oe 5 ee Ne Rae Se are 2. 69 
INO WeCAnaall.. 0 702. re a, a ae eee 9.15 
INGwington ce 06 STS ee ay een 9, 72 
laintleld ss 228 oes cee Se eee 4, 57 
Pelyenoul hess 82) See ae 2. 53 
Portland 52 -—. 1. 67 A 
DSH VDFOOK= 2 2/5 2. Sees ee ee eee 2. 99 : 
Brelton 2]. 220) Un 8 pe ee eee ee 5. 60 . : 
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Watertowns-- 2.2025) hs Se ee re 9. 51 1.30 2. 33 66 2514 die Sek | eee ee 3. 02 0. 06 x 
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WAHGSOR Sica c.5-- sn eee Saree mene eee Pe S10) Gneces sateen oo ae | eee ens : OP 05 af Soe eee 07 |. f 

Total Shee, cola tee el ee 122, 89 9.32| 23.05 7.24] 47.97| 15.48 2.26] 17.51 6 aa 















4. GROUP D TOWNS (POPULATION, 320 TO 639 PERSONS PER SQUARE MILE) 





SES 


wwr 
Wan 


Wallingford______ 
West Hartford 





1 West Haven included with Orange. 
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Appenpix I—TYPES AND LENGTHS OF STATE-AID ROADS BY TOWNS IN THE SEVERAL 
POPULATION GROUPS, JULY 1, 1923—Continued 


5. GROUP E TOWNS (POPULATION, 640 TO 1,279 PERSONS PER SQUARE MILE) 


SS ee ee re 





Mileage of various types 








ee A ey, ~ 

m Brick, 

Maske Btone Water- | Bitumi- | Bitumi- eee 

Total Graded | Gravel “higeven bound nous nous_ / Concrete ands 

macadam|macadam| concrete A 
granite 
block 
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6. GROUP F TOWNS (POPULATION, 1,280 TO 6,399 PERSONS PER SQUARE MILE) 
a 
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8. RECAPITULATION (ALL POPULATION GROUPS) 
Sn Se ee ees 





Mileage of various types 





























‘ Brick, 
Group Population per square mile Water- | Bitumi- | Bitumi- paped 
Total Graded | Gravel re bound nous nous | Concrete Ad , 
macadam|macadam| concrete : 
granite 
block 
ean PSE Set ee 267. 22 67. 29 81. 35 11. 52 90. 75 163 aces | ee Sei ne. FUSE 
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320200 Vee eee ee ee re ec 8 73. 93 . 26 10. 62 3. 96 28. 32 16. 34 3. 28 LLG a eee ue ae 
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APPENDIX II 


TYPES AND LENGTHS OF TRUNK-LINE HIGHWAYS BY TOWNS IN THE SEVERAL 
POPULATION GROUPS, JULY 1, 1923 OO 
1. GROUP A TOWNS (POPULATION, 0 TO 63 PERSONS PER SQUARE MILE) 








Mileage of various types 

































































a 
Town Water- | Bitumi- | Bitumi- v.00 ; 
Total | Graded | Gravel pone bound | nous nous | Concrete es ‘— 
suriace |macadam|macadam| concrete : n¢ one 
PATILOVOD soe e Lt ts ee oe ee ee ae 5, 24 
Asbiond Ste. 2 er Sea Cree ees 1.40 
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IEG Aaah Sa PON ee ty Se) Sate 5. 67 
PRObHI Genie se aod eee oe Aes a 4.94 
Boltons-. =. 5. 65 
iBozrah___.__ 4,14 
Bridgewater 4.01 
rookfel da, 2: Sk on oes eae ee 5. 45 
BrOOK yi Rs Ses Se ee 10. 86 
ipunling tons... 23575 232) eee oe ae ee 2. 44 
SITE Se Se Sos sae ee oe ee eee 6. 49 
Wanter bury - e! o.h 2 eprree naeie en ~13 
GHADIIN ie fa eee ee ree es eee 8. 87 
@olchestor... 22 2 et Pee eee eee 10. 87 
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APPENDIX II.—TYPES AND LENGTHS OF TRUNK-LINE HIGHWAYS BY TOWNS IN THE 
SEVERAL POPULATION GROUPS, JULY 1, 1923—Continued 


2. GROUP B TOWNS (POPULATION, 64 TO 127 PERSONS PER SQUARE MILE) 





Mileage of various types 








North Haven 
Old Saybrook 
TROND) = ee Ba EE 
Ridgefield__..________ 
Rocky Hill 
Simsbury 











i 


i 


Brick, 

Town Stone Water- | Bitumi- | Bitumi- Ati 

Total Graded | Gravel a f bound nous nous Concrete eile 

mace !macadam macadam! concrete a 

granite 

block 
0 lon ts ar 8. 32 
EMCI). 2 i aaa alae eee ngt otaieease 9. 93 
RONOHmee ee 2c 6. 85 
(CHOSNIE, no i rl 6. 56 
Whesteneeets 208.2. 5 2.76 
Pope ee le. ce 6. 87 
East Hampton__ 6. 63 
OS Um rr gumeuenner eis Soe ee Ore ee 4, 86 
eee eee 10. O1 
Rae deepeeemas tee ie es ee 2. 85 
LOUIS ORESEAGIS AC U0 Serene 8 cena 3. 48 
Montville________ 7.99 
2.47 
8.70 
0.77 
8. 26 
6. 74 
0. 69 
















































Thomaston 
“AWANIGTAN DIG 0 cy Senet 
\SCALIRGM IL 2. a SU ne RE Ae 4. 67 
Winchester 10. 78 
Vila tolyore | 550 a aa eae (eve 
OTE) oo = See ee 190. 73 3. 14 17. C9 4. 57 71. 35 19. 38 31.01 43.79 40 











TTR | + eR eS ee ee 
Orange ! 






Seymour __- 
Torrington_ 
Wernon22- 
Wallingford 
West Hartford 





1 West Haven included with Orange. 
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Appenpix II.—TYPES AND LENGTHS 
SEVERAL POPULATION GROUPS, JULY 1, 1923—Continued 


5. GROUP E TOWNS (POPULATION, 640 TO 1,279 PERSONS PER SQUARE MILE) 








Town 








Graded 


Gravel 














OF TRUNK-LINE HIGHWAYS BY TOWNS IN THE 
Mileage of various types 
Baers 
Water- | Bitumi- | Bitumi- eo 
Baa bound nous nous Concrete be 
macadam|macadam' concrete granite 
oc: 














. New Britain_- 
New London 
Waterbury___- 


Bridgeport---- 
Hartford 
























































2.58 | oo, 2.2) ee 

- 67 2. 20 0. 09 

0. 60 2.79 old || scam eens 
60 6.04 2. 97 09 








8. RECAPITULATION (ALL POPULATION GROUPS) 
————_— eee 











Group Population per square mile 
eens =| 0-633 2- 2 eae ae es 
iio ee 64-127 Lock See ee 
CP. 128-3195 523s 
ees = | 320-039 25 Soe ee eee 
[rae St G40—1; 279)» Vas Pere ee er ee 
i ai 1, 280-6, 39955... Eee eee 
Cea 6,400 and mores) oe eee 

All towns 








Total 


487. 96 
198. 34 
190. 73 
148. 82 
53. 22 
25. 27 
9.70 


1, 114. 04 





Mileage of various types 














‘i 
pane 
Water- | Bitumi- | Bitumi- eo 
Graded | Gravel Une bound nous nous Concrete ene 
macadam |macadam | concrete one 
granite 
block 
73. 67 133. 34 27. 31 182. 74 40. 08 0. 24 30. 49 0. 09 
4, 24 22. 14 11. 23 95. 50 24. 37 16. 05 24. 81) | ae 
3. 14 17. 09 4. 57 71.35 19. 38 31. 01 43.79 40 
4. 02 28. 78 2. 63 44, 67 9. 36 30. 31 28. 92 13 
1.02 a sO) ee 11. 87 ~ 35 20. 18 8. 52 16 
a ee 228s eae ee b Si gleceeeee 73.85 10. 29 04 
exer aunts blanasegass? la oeeee a ae eee eae . 60 6. 04 2. 97 09 
86. 09 214. 75 45. 74 411. 44 | 94. 14 111.18 149. 79 91 
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APPENDIX V 
POPULATION OF CONNECTICUT TOWNS! 


[Grouped on basis of number of Persons per square mile of land area] 

































































Groups by number of persons per square mile 
Persons 
3 Area A 
Town in square per A B C D E F a 
mniles ie 
mile 
640 to 1,280 to | 6,400 and 

‘ 0 to63 | 64to012 | 128t0 319/320 to 639 1,279 6,399 tore 
Andover 15.8 
Ansonia 5.7 
PASHLOLC see cee te 2 39. 4 
POVORGre a ke 20.3 
Barkhamsted 38. 2 
Beacon Falls 8.9 
erlin 23.5 
Bethany 19.5 
HSS WY=) ends Seana 15. 2 
Bethlehem 19.3 
Bloomfield 26. 6 
ISAT. 2. 2 Jae ee oo ee See TaS 14.7 
PBOZERe Se oe 18.8 
Branford 23.3 
Bridgeport 18. 0 
Bridgewater 15.5 
HSC Olwetee Ph ect a 26. 4 
Brookfield 19.5 
Brooklyn ee 
Burlington 30.8 
(ODE i nT a2 eae 40.8 
Canterbury 41.3 
BU COM eee nee pete ee ly eer AN 30. 2 
hap lees se el ea 20.3 
(QIGRUN REL poten cia a a, See: Oe i a a a 29. 6 
Ohesterare 24» 15.3 
Clinton tats. 15. 6 
Colchester. 50. 0 
Golebrookesmeaemere Ee ae 31.9 
Columbia 21.9 
48. 4 
35. 1 
12.5 
44.4 
14.6 
5.0 
22.8 
27.0 
13 
52. 8 
34.2 
17.8 
East Haven 12.4 
Es Up Come Rene OUR Lt so oy ee” 34. 4 
JSP ACO a of aac Oa een 24.9 
East Windsor 26.1 
TM giGea hs pe 0g) 0 SRS Se es Cee 34. 4 
LEE Chee ce ee Mr Fly en ee 34. 6 
ie? 
31.5 
24. 0 
18. 4 
53. 6 
40. 4 
39. 9 
42.3 
34. 6 
32.7 
46. 2 
43.5 
Hamden 32. 2 
Hampton 23.7 
Hartford 17.0 
Hartland 34. 0 
Harwinton re : 
Hebron ne 
49.0 
35. 2 
49. 5 
38. 0 
16. 1 
60. 3 
84. 5 
39. 7 
26. 5 
44.6 
22.5 
UGS ni (0a os Oa ae pe a 16.0 
Middlebury 19. 1 
INDI HSILSE CNG Le ea ke See oes eee aera Senay We 4 
Middletown 2 . 4 
TMAH) dt 3 Se ES a ne ree eee 24.9 
TWularee gay. 2 2 ee 0 Rea ea ae oe ee ne ; 

iouetiallligy - os 12. es A Re eee eee ee 40. 
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Apprnpix V.—_POPULATION OF CONNECTICUT TOWNS—Continued 
¥ 
Groups by number of persons per square mile ‘ 
Persons 
A 
Town in square anaes A B Cc D E F G 
niles mile 


640 to 1,280 to | 6,400 and 


0 to 63 | 64 to 127 |128 to 319/320 to639| Yo) | “% 209° | more 





NOISE © Ueuaucun os oes eto ane ocean eas sereeeeeee 
Nie ALUOK =" 55. LW sb sea sat ee een nen cual eee 
Mowe oritain 3 20 yis- 258. (eee See eee 
INOW? CANSaN = 2255.5 od noe cow eo ne ee eee eee 
iNewsbalrfleld(s: cc tlls ee ee ee eee 
IGM aE artlords22...2 ase se ote ee eee ee 
Pewee AVON. A220 luce o8a os ieee nea eee ee 
MNO win Stone one. oS. 52 ee ee ee ee 
ING QUORGON s22o20 5 22 LoL ee ee 
INfewaVllfords225 5. See se ool oe ee ee ees 
INGWLOWD. S622 oosous cer ps eccasaceeer cone eee 


























Neen PWR ane a — wo a7 
SSS SR OSHRASOSISSSSSSRURSNS SSA DSSS SoSaABISNESNSRESS oaBVSNBaae 
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9 

ROBMTOU vce oC se cc etek cenann eseep eet ae eee 3 
(Porund foo. a eane one nas camp eee ae eee 6 
PELOSUOM ee tee a. sete tenant eg ae ee 8 
Prospect ._.---------<-<-5------52- 255i n 50k ect ane 13.4 
LEA) 1 U6 Pee eee ya eer eg 18.7 
PROGUIN GS) abe see oe an ane eee ee ane ee eee 31.4 
Rid geneld = a. seen eee ose eee teen a ee ena 34.3 
IROGKy He 02 < son sence neon ann ee neee see ee ee 13.9 
HNORDUDY Soe onan Smee oe ee are en = 26.7 
AIOUI Ee os ne one oe an en ae aman eee Cee 27. 2 
tC GU in sce eee ha er See se eer ee eae, | 59. 0 
‘SEW AD RNG Sah renee errs meer e eS Fab ee 14.0 
SCS EG ee ep ae 17.8 
14.6 

> 69.1 

30.5 

23. 0 

8 

1 

39.5 

37.1 

28. 3 

12.6 

58.3 

37.4 

25.9 

SREP 6-4 0) ee ere ear ep Mya st 36.9 
SEESD) 5 0) 06 Wey Seer ees ee eer ey ee 18.9 
BHtroll as: 4S sn-ossce sa suse sone eae eee eee 41.7 
MOMMAStON ) nc aoe eee ease one eee eee eee 13.1 
ELDGMMDSON 22220. 8 a. o06 eee oes eet ee ee 46.1 
POUEIC See sen Ged 2 meso ae a ee eee ee 37.0 
“MGS at 204 10) 0 ee ee Ra ee ee my 37.4 
Ma) mv na 0) 01 UR PR Se eres ee a 23.3 
(Osh Ohi ee ee ere oper epee 28.2 
“IACI OY se eer ee eee ee ep ee ee Te 17.8 
OMIRLOW nanan pnw see aseme nen ee eee 37.5 
VCH 4 Coe Ve Re rey eee ee ay 36.7 
VW EOS aa Seen omens Se Pee ep a ke eT 27,1 
Wiss MNELONS.- aeons stee oan esiemas eee Cerne ne 41.1 
IWIRUOT DIY - <2 ao na satan sapeec caaace cen me in 28. 2 
YC atid P05 De he ee eas ae ES 36.9 
NWietertoWN) -s—2--2-522 22 ssenem ck oee 28.6 
NES DrOOK. pote -a-2hafeaeaceeeees 16. 4 
Wwesteblarttord 2. .3.52252 cae sen oe cee eran 21.4 
\WRES te eee ee aoe ee eee ay Oe 19.6 
BVICSLDOLU— seam nena 2 eon ann onccmn sn te tae ae ae ee 20.8 
WWeshersneld - os 2. noo ea cseaw sens aaccee asset e eee 13.1 
RVONLn CONG een enccese pop eecen ene he eee ee 33. 0 
BW CONe. . 2582220 S252 325 Se ee ee 26.9 
YAN CHOSLOD.2 2-25 5-2--sssne ene eees Soe ee 34.6 
nicnam oN 22020 ai eee oe eee a eee 24.1 
Wind sore. 2): 1? See ee. oe Settee be eee 29. 5 
Wanason LOCKS so. 8s cea caaecee ce ete eee 7.1 
ASV GED ag eee Seek e oe OP SS 20. 2 
WuOOd bridges. 5-552 5 ee ee ees) eee 19.5 
WSOC DUTY oc. 8 boo lS Sees eee ee ee 35. 5 
BYVOOUSLOCK. 2225). 20. 04 TOE ooh eee NE See eee 59.1 

Motel ve 3 ecu aoe tere Seen eee a 4, 820. 0 2286 | 87,800] 74,571 | 148,853 | 209,384 | 175,531) 240,364 | 444,128 





1 Average. 
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Appenpix V.—POPULATION OF CONNECTICUT TOWNS—Continued 
RECAPITULATION (ALL POPULATION GROUPS) 








Percent- Percent- 




















Average 
: ; age of Total age of 
Group Population per square mile Ahan oes population fata pope 
number | ingroup | popula- 
of towns tion towns 
ee ee ae a ee ee Ae vel 80 47.6 87, 800 6. 36 1, 098 
Se sah eae ee yee at oes ee ey ae el, Bee 26 15.6 74, 571 5.40 2, 868 
PC OSC SA ea See Ree ee Nee a ed 28 16.6 148, 853 10. 78 5, 316 
ae ak Ee ee Se a) ee ee 17 10. 1 209, 384 15.17 12, 317 
Brinn ee ee SC eee a Oe Se 8 4.7 175, 531 12.71 21, 941 
ae pet ety eee eee ee A ae 6 3.6 240, 364 17.41 40, 061 
SA ee ate ee ee Bibs: OP ee oe 3 1.8 444, 128 32. 17 148, 043 
“paedel © SERN Behe CLEANED: ete Boek Aegean Se 168 | 100.0 1, 380, 631 | 100. 00 ae 





APPENDIX V-A 
INCREASE OR DECREASE IN POPULATION OF CONNECTICUT TOWNS FROM 1910 TO 19201 



























































Ratio of Ratio of Ratio of 
1920 1920 1920 
popula- popula- popula- 
Town? tion to Town 2 tion to Town! tion to 
1910 1910 1910 
popula- popula- popula- 
tion tion tion 
BOnSl- || Monrogeseesese) 2 ae eee (1 5:'86's||) Berita: - see tae ee ee a 115. 28 
82.35 || North Branford. __ 133.267) SWinldspr om sae se) Ty ona eee 134, 51 
100633) || Covent yaaa aeenmeen manner Sarl) 93760! }Cromwell soo 22a a ayaa 112,15 
$4505; || Bora lie os eee ames Vea a se 99:65] | Plain held 0 see 95s. yaa 117. 96 
1.0L || <Broolkficld=. aaa eae Be ae SS Si738)||"Spragties= sere: ees Sere len 98. 00 
35..304! | Niadison peat e eee ee ee ef 121°06i|| Bothelss 235 50 6a ae 84. 41 
S38" MING Ww LOWil=a.ca5 ee een mi Roe Og 91 'o8 || Watertown. ses a) oe aenenn 157, 14 
CNN hiligsese SO SeN VICES CE hy een 780264 ||"SOuthi Reton sees: 2) 1. ose mel ae 129, 52 
LOO; (|W OOd bury sat ser ee | OLIZOS West Ports: swe. teen ne 120. 67 
82.09 || New Hartford 83.06 || E 102, 55 
100/00) Stecling 2 soak ene ee e eeu so pe oer 103. 91 
Sto 18|| pW CSt DEOOK = ae een meen naes | ; H j 147.19 
96,68," Lisbon S20i5-fae maa o. See  r : 111, 81 
Seo12n} Middleburyoousns) eee mene ' 142. 06 
S850) | (SOMCrs sae eee as 2g : 109, 59 
S147) Mansicli 2 = es ee Se fe : 196, 12 
90345 lew oodibridgewasastetadasse Pe . 118, 34 
£1593 ||P DrOOK ynoue see ee Seam ee ; D 106. 03 
$37084)|) Bast: Granbys season eae ee f 113. 02 
$4103 Gtilfordss 22s) same mt eae H 144, 76 
moron Stonington 22.25.0.-- 5. AOA OQ) eal lini tomes ae eet egmen U f 107. 66 
Winterbuyy oes esses ee 103;22),||) Harwinton. ipso ay ee aes bd j 137. 92 
SUES eee ee ee eee 821,44 )||\ Latebtield/ S24 Je aeseas seen sR i En 120. 57 
pee ener ere ease Ne SBI @) | Wash Ly mes yas oe ees ok : } 187. 07 
POD IAT ee ces wee gt 93. 67 || East Hampton i 233. 46 
ROKIDEE Venere es ae 8 oS me. TEO29 EA VOte oes es ae ee : 184, 15 
PRNAOY Ole eee oe eee ee 104. 85 || South Windsor___ ; 142, 74 
Pileaiar one Se 2 102.35 || Clinton. _-_2.. 22222) h 113. 96 
Mba bemlotieme oe Ge eb 3 eS ST 807) sNew Milford eeameman Seren re be , 141, 68 
Io h 2 Ss le eer eae $4530) ||| Edgotield2e ek eee ee | ; Vv 97. 92 
Bethlehem 97.453| Cantons. tae a se aan ene Rigen 4 95. 66 
Norfolkes.=- 22-2. (05 7n|| ved Cleric aaa seem nny ne ae : DELL UPY sttseeee ee ee 94, 99 
Oxford _ - - Oi. 84 || Montville=sesae. seems mes ue < 1217649 Greer wich ears amin ae eee 134, 38 
Southbury 88, 64 Old Saybrookusss. Lessee ccs! 265505) Middletowiis sees ses enemas sana 106. 65 
Olan areas | et See Ne 027360! |S loombeld/= saan eS PETES TNL Wyn etelats rate es Wee 109. 49 
irnigittiae essere ee 2S a LOSS747'i| NOLth Eavenee aames eye ee ene Weve 87531; || (Orange fer sae salen eee 147. 39 
VdescOGke= ne a ae Fe fey O57 56s PeSLON seem Nee SINR Dae gL 143) 08cl|) Lorringvone-s 2) oo eee nee 130. 96 
LG higvih. i 2h, ee ae an 1035475 |e Stadiond ssese esos 5 ee eae ee 103) 32%|| Stratford 2) 2 es ks Sa ee 216.15 
iBridgewaters. 2. --..2-.25. 22... 80:16) Oheshires seaee ase ee | 143 /60ul\y wast; Hartford ses) ee enna eras 143. 13 
iach Sees i i ee L079) [notre] dae eee een ee A | 105.:96: || Manchester_.- =. _ 2-2-7 22)22 as 134. 66 
VRC epee we eae AN be (8526) SLES DUTY sees Saeko eee ROS ol, L1GS59) || (Bristoleee, 235 te eos beens eee 152, 71 
MEO itee see et 109; 28"||' North Canaan ies) i a: 89. 03 118, 30 
(Shmalak le. lle’ Sai a ee ee 97,03" Glastonburrysessce es ae oe 8 116. 59 138. 94 
i2paid lusts (orn Se ee i ae eee meal S407) Wateriordiaaescae Soe: 0 eee ae 127. 05 105. 19 
POnmibetmene sen oe Meo! 82075. Chesterses chess mn, Cee me Ie 118. 04 114, 58 
ies ort ee $4559) |e NOT DSOMe saa sane eee en en 105, 23 108. 41 
Wultine orem eerie: te 88 2) To OO 107.915 bru bul esteoemue ee nue nie 158. 16 ; 124, 99 
WACO Rie 5 hs At Sane a a 126599)| |) Rocky: Hills ss See ao ee TOO te||) AUISOT) dienes oo eee eee 116. 43 
Old Lyme 80.10 || Griswold __ 9969) |W Gven DUT yi sa =e a eee a een 125. 39 
Washington__ 027670 |lp ROrtlaIid ee 26. eat ae eee eres LOG: 300 INew Britain: 22-22 en eo seem 121. 40 
Haddam_._._._ S866) east. Windsor seessee Snlemenn ls LE 2 7a NGW. ond onies eee ee 130. 66 
Colchester 95701) Rarinington se. see ene ees LOL 521) New Haven soos cosseese -eenenn 121. 65 
Easton 962678 "Say Drookin son see seen os ee i217 S10 |) BELGg6ports. ss ssn) sae eae seas 140. 66 
Durham CGP 18s |p Rallingly ses sss eee eee 124,/58)| | PELartiord 226.4 h hae, See meee 139, 55 
Redding 8153271) New Canaan s- 2 222s) 106. 21 
DRNSDUr yee meaty eke bee KOS 899 TING WINE DON see ee se eee eres wee 140. 97 
Henteladdammeee wee ger or 965451) Besco Malise jeees sss. eesn ose see 187, 32 
1 Calculated from United States census, 1920. 2 Towns arranged in ascending order of density of population 


96921°—26——7 





1 hs. 
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APPENDIX VI 


DISTRIBUTION OF MOTOR TRUCKS BY CAPACITY GROUPS AT SURVEY STATIONS 



























Distribution of motor trucks by capacity groups 
Number 
Survey station of uke 
IDE Chany 14-11% tons 2-214 tons _ 84 tons 5-514 tons 6-744 tons 
Number | Per cent | Number | Per cent | Number | Per cent | Number | Per cent | Nwmber | Percent 
138 104 74. 18 13. 2 10 7.6 6 ci Ae 0:2. 
75 51 68. 5 17 22. 2 5 6.6 2 207 |2 0 er = 
81 54 66. 2 12 15. 2 8 10.3 6 Hall 
75 54 71.0 7 On 8 10.7 5 7.8 
79 67 84.8 5 6. 2 5 6.2 2 2563/2 seen 
810 455 56. 2 111 13. 7 CO een O se 150 18.5 
118 89 75.3 14 12.1 ll 9.2 4 3.3 
604 335 55. 5 100 16.5 84 14.0 76 12.6 
562 336 59. 7 79 14.1 65 11.6 72 12.8 
466 316 67.7 78 16.8 38 8.2 32 6.9 
322 155 48.1 58 18.0 46 14.4 58 17.9 
530 378 71. 2 64 12.1 39 7.4 45 8.6 
193 125 64. 6 29 15.3 13 6.8 23 11.8 
346 196 56.7 64 18.4 30 8.6 52 15.2 
424 321 75. 6 55 13.0 27 6.5 20 4.7 
118 93 78.7 14 11.5 6 5.3 5 4, 23/258: Sa 
66 41 62. 3 14 21.3 5 8.4 5 Wap 
266 192 72.0 37 14.0 ‘19 inal 15 5.9 
271 221 81.7 29 10. 6 12 4.4 8 3.1 
247 171 69. 1 40 16. 2 23 9.3 13 5. 2a} oe eee 
192 138 71.6 27 14.2 17 9.0 9 4,7 
161 123 76. 1 20 12.9 il 7.0 7 4.0 
49 36 72. 3 6 12.4 3 6.3 4 9.0 
50 38 75. 1 7 14.4 1 2.6 4 7.6 
62 41 66. 8 12 18.8 6 8.9 3 5.5 
160 121 76. 0 19 11.8 9 5.4 11 6.7 
263 187 71.1 31 12.0 24 9. 0 19 {pall 
104 59 56. 6 17 16.8 8 8.0 16 15.4 
138 101 73.5 19 13.8 8 5.6 ie 5.0 
166 116 70. 0 24 14.3 9 mpaD ian 15 8.8 
91 67 73. 5 12 13.5 6 6.8 5 5.0 
92 66 71. 9 14 14.9 8 8.8 4 4,4 
180 140 77.6 20 11.3 10 5.8 9 5.0 
88 65 74. 0 10 a Airs 9 9.8 4 4.5 
176 91 61.8 26 14.5 19 10. 9 38 21.5 
261 126 48. 4 43 16.5 31 11.9 55 21.1 
114 90 79. 4 9 8.0 9 7.6 5 4,2 
354 185 52.3 56 15.8 44 12.3 61 17.4 
129 82 63. 7 17 12.9 10 8.2 17 13.3 
271 169 62. 4 32 LW 26 9.6 39 14.3 
220 132 59. 9 23 10.7 16 7.4 47 21.0 
246 156 63. 2 34 13.9 19 7.9 35 14, 4 
297 212 71.3 29 9.8 22 7.5 32 10.7 
230 173 75, 2 21 9.0 22 9.8 13 5.6 
434 300 69. 1 56 12.9 38 8.7 38 8.8 
269 141 52. 4 44 16.4 29 10. 6 53 19.7 
78 48 62. 2 13 16.3 10 12.2 i. 8.7 
289 199 68. 9 36 12.4 27 9.5 22 7.6 5 
334 255 76.4 21 6.3 23 6.8 33 9.9 2 
330 223 67.5 35 10.7 30 9.2 37 11.2 5 
88 61 69, 3 9 10.8 10 10.9 DEN) YG 1 
115 71 61.3 13 11.5 13 11.6 14 11.8 4 
278 167 60. 0 27 9.8 30 10. 8 47 17.0 7 
117 76 65.1 15 12.7 11 9.5 12 Pet 3 
114 90 78. 7 9 8.2 9 (bate 6 5.4 3 
214 116 54, 4 33 15.3 26 12. 2 34 15.9 5 
59 50 84. 7 5 8.1 2 3.6 2 3.6 
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APPENDIX VII 
MOTOR-TRUCK CAPACITY OVERLOADS BY AMOUNT OF EXCESS LOAD 








Capacity (tons) 



























































































































































































































Amount of excess load % 34 i! 1% 1% 2 216 3 
(pounds) 
Per Per Per - Per Per Per x Per |m.-1-.| Per 
Trucks ant Trucks cant Trucks oui: Trucks ane Trucks aoa? Trucks cont Trucks Cent Trucks cont 
LSS) oes Se ee ee 902 | 70.2 375 | 66.7 194 | 41.6 570 | 33.7 
TOO0=1 900 28 ine oe 277 | 21.6 140 | 24.9 135 | 28.9 502 | 29.7 
200021000 se DR 66i le 621 36 6.4 70 | 15.0 290 | 17.2 
SHUG east 02) eee ae a E : LOD ee dey Sia 14 36] 7.7 165} 9.8 
QU Ac 000 an eles WM . ; 10 8 2 .4 23 4.9 65 3.8 
O00 0,090" 8 secs kt Fs : 5 4 1 -2 3 .6 44 2.6 
. 5 Se eee ee 5 fea 28 Fay d 
1 2 | oe ce 1 a 14 .8 
8,000-8;990 2 222 : 1 eSB (eas, Seen) INNS NR CS 6 .4 
9,0G0-9,999_________ 2 oe TA ee eae eae eal CL eae a 4 oP 
1 IONE SONS SS a IR (DN ot ne dt eet Mi A | eletareln aeae (anaaaa 2 al 
Total = 1, 284 |100. 0 562 |100. 0 467 |100.0 1, 690 |100. 0 
Capacity (tons) 
Amount of excess load 34 4 5 54 6 614 7% All capacities 
(pounds) 
Trucks eee Trucks re Trucks oe Trucks ee Trucks Be Trucks eee Trucks ao Trucks mies 
334 | 25.0 8 | 14.8 669 | 23.6 2G lh aON On| eee eee | eee 42} 51.2 4) 44.5] 4,355] 41.4 
290 | 21.7 19 | 35.2 789 | 27.9 23 | 31.0 3 | 60.0 15 | 18.3 3 25, 2 
228 | 17.1 12 | 22.2 578 | 20.4 2 14.5 
212 | 15.9 9 | 16.6 365 | 12.9 8.9 
119 8.9 2 3.7 188 | 6.6 4.6 
78 | 5.8 2N Biz 94) 3.3 2.4 
6,000-6;996 = ee eek ee 32 | 2.4 1 it) 54 1.9 Dad 
HROUG=1,009 Sema nos oe tS 21 TiC. PE eae 34 1.2 mi 
SOON -StGO9 sees ee LL Eee: | 11 .8 i 1.9 44 1.6 6 
9, CCE See ee 5 CAS |S ence ei 15 5 aS 
10,000 and over____________ 6 Set | Eee eer ae 2 Aub sil 
(otals eet oT 1, 336 {100.0 54 |100.0 | 2,832 |100.0 | 74 |100. 0 5 |100. 0 82 /100. 0 9 100.0 | 10,523 | 160.0 
MOTOR-TRUCK GROSS WEIGHT OVERLOADS BY AMOUNT OF EXCESS LOAD 
\ Capacity (tons) 
Amount of excess load 34 4 5 54 6 6% % All capacities 
(pounds) 
; Per Per -o| Per eat atsiy Per Per Per 
Trucks he Trucks Raat Trucks ent Trucks ani Trucks; aati Trucks itl Trucks mae Trucks Gait 
325 | 44,1 
151 20. 5 
99 13. 5 
68 9.3 
51 6.9 
29 3.9 
9 1.2 
1 ib 
1 Ha 
2 .3 
1 St! 
NG talemu ene =e 19 |100. 0 1 |100. 0 558 |100. 0 20 |100. 0 3 |100. 0 101 |100. 0 35 |100. 0 737 | 100.0 
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APPENDIX IX 
PERCENTAGE OF TOTAL GROSS WEIGHT ON REAR AXLE OF MOTOR TRUCKS 











Less than 50 per cent 50 per cent to 100 per Over 100 per cent of WMasximnnmuloadi 














of capacity load cent of capacity load capacity load 
Motor truck capacity (tons) Portion of Portion of Portion of Portion of Ag 
+d 
Area? | om | Azuet® | gros | Avemee | “pom | Grae |) gona 
: weight on H weight on ; weight on weig weight on 
weight rear axle weight rear axle weight rear axle rear axle 
Pounds Per cent Pounds Per cent Pounds Per cent Pounds Percent > 
GME ee ee 2, 56. 3 2, 470 61.9 4, 280 10.2) 
Oe erode EOE ee Bee RE ees * 4, 510 55. 4 6, 040 60. 1 6, 460 68. See 
peers 2 Pos Ue Bete ee es 3, 260 63. 5 3, 670 68. 1 5, 380 Od 
Pee. 2 2k ke Pe ee ee 4, 460 55. 6 5, 410 61. 2 6, 560 72 
TS, 5 aaa pee CSREES ES RPE AP GPE 3 5, 460 60. 3 7, 460 66. 2 9, 410 75.5 
Wee ee a eee 7, 450 62. 3 9, 440 67.3 11, 430 74.0° 
O10 Se EE Seen, abun ee ES 8, 450 63. 3 10, 470 67. 2 13, 420 77.3— 
ey ER and oe es 2 ate TE a ee ale 10, 370 62.9 12, 500 63. 8 15, 400 67.9 
Bue ere W's oa 7 eee 12, 450 65. 9 14, 480 69. 3 18, 410 74.9 
Rr oo eed ee oe 12, 460 68. 5 16, 540 73, 2 19, 470 (Gs 
pI ec hs Pee Ss ee 15, 450 66. 3 20, 460 73. 4 23, 410 78.0 
a geeeeer 3 8s) oo eee 138, 500 65, 2 22, 540 74.5 23, 510 74.6 
GAGmee ts Pu ee eee 18, 490 66. 0 24, 450 76.4 25, 600 76.7 
Deen Mose) eal Bs Se aee, ae eee eee 15, 280 60. 9 24, 430 73.8 28, 650 


80.6 





1 Does not include extremely rare and infrequent loads. 





APPENDIX X 
AVERAGE LOADS ON TRUCKS EQUIPPED WITH VARIOUS TIRE TYPES , 
Average net load (pounds) Average gross load (pounds) c 
Type of tires Type of tires 


Truck capacity (tons) 





Pneumatic Solid front Pneumatic | Pneumatic Solid front Pneumatic — 








front and front, solid | front and front, solid 
rear ae rear rear and rear |. ona 
710 2, 340 1, 260 2, 940 6, 100 
1, 020 3, 280 2, 830 5, 130 7, 840 
1, 380 2, 450 1, 960 4, 270 6, 360 
1, 540 3, 380 2, 490 5, 230 7, 900 
1, 960 3, 050 2, 730 6, 880 8, 380 
2, 500 3, 820 3, 870 9, 100 10, 450 
4, 160 4, 690 4, 740 11, 020 | 11, 640 
2,970 4, 840 4, 650 10, 980 13, 250 
4, 890 6, 160 5, 260 14, 350 15, 990 
5, 000 6, 890 6, 170 15, 000 17, 060 
6, 770 8, 660 9, 170 18, 120 20, 160 , 580 
13,150 8, 500 25,920 115, 150 20, 450 217, 550 
8, 600 10, 210 9, 240 21 000 22 610 50 
9, 500 9, 500 10, 230 22, 000 22, 190 | 
1 Based on only two cases. 2 Based on only four cases. 
; 
>) - 
7 
. eu 


Os oa ae 





























HIGHWAY TRANSPORTATION SURVEY 101 
APPENDIX XI 
4 TABLE A.—DISTRIBUTION OF TIRE THICKNESS AND WEIGHT PER INCH OF TIRE WIDTH, 
4 CHANNEL MEASUREMENT, REAR TIRES 
: TRUCKS WITH LESS-THAN-CAPACITY LOADS 
Total Number of trucks by groups of tire thickness in inches 
Weight (pounds per inch width) number 
oftrucks | 94 0. 5-0.9 12144 1.51.9 22.4 2,5-2.9 |3 and over 
Recetas ge Soa ants 2 [ieee Oe ale 
PII S Aas 7 12 21 16 14 
2 44 148 172 105 27 
4 3 17 277 226 145 44 
i 1 62 238 218 130 43 
i 3 15 130 177 122 12 
ae erin) + bieeccaaies 15 78 87 43 8 
ir ies ogee 6 23 20 1] 2 
ERNE 1 4 9 37 ewer ee 
Lp mrea a  e Lalie i pen Eg, ead oui 3" | ESPON 
9 229 | 910 935 576 | 150 
: . . 0.3 vel 32. 4 33. 3 20.5 5.3 
Se en weleht (pounds per inch width):-....|. - 490 |_.......... |... 431 458 472 466 427 
qt (iii =... eee 


TABLE B.—DISTRIBUTION OF TIRE THICKNESS AND WEIGHT PER INCH OF TIRE WIDTH, 
CHANNEL MEASUREMENT, REAR TIRES 


LOADS IN EXCESS OF RATED CAPACITY 














































































































Total Number of trucks by groups of tire thickness in inches 
Weight (pounds per inch width) number ; 
of tracks!) 5 0.44 0. 5-0.9 1-1.4 1.51.9 2-2.4 2,5-2.9 |3 and over 
aa Nie Aer er ete NT |. Seay lee nec g eta  n Cane 
20) =e eG 2. ee! 2 6 8 3 1 
TOS) [See Seer ee re OT ee 12 32 28 15 17 
SL%y sn eee eee 3 34 112 84 64 20 
480 1 1 31 134 169 128 16 
Uae ee See gl a ea A ae 23 145 208 165 22 
201 ie ARE Sea, 9 48 75 62 7 
CELE mS BT on: 5 15 31 11 2 
ei ee ae ee (Ee Pe: eer Se! 4 5 4 1 
Pi eee Ns eg teens NE erties an ut 1, |e ee eee Se 
Jp eer Ween ete aee SOUR Ae eS eae. Sy i ties > Se 
1,770 1 4 117 498 610 453 87 
2 100. 0 0.1 0. 2 6.6 28.1 34. 5 25.6 4.9 
; G42) eee eee 5 pe eee ee 582 623 658 660 581 
4 
1 TABLE C.—DISTRIBUTION OF TIRE. THICKNESS AND WEIGHT PER INCH OF TIRE WIDTH, 
§ CHANNEL MEASUREMENT, REAR TIRES 
| LOADS IN EXCESS OF 25,000 POUNDS GROSS WEIGHT 
; ee es A 
i Total Number of trucks by groups of tire thickness in inches 
: ota 
; Weight (pounds per inch width) number 
‘ of trucks 0-0. 4 0. 5-0. 9 1-1,4 1,5-1.9 2-2, 4 2.5-2.9 | 3 and over 
a Bier? Se alba 10) ea aii aa 
ah aa goin nl eee bec ol tice ce popes a | eeortaemeees perenne pierre 
‘ Ou meee re 
is 25 5 
5 19 1 
+ Cool ts ses Ae a 
> 3 1 
59 7 
; ie ee 
5 i000 | eenmenees e eee 














